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METIlO-APtX is the result of a long tern research and 
developnent effort by a nunber of dcdic^ited individuals • The 
inspiration, and nucU of the technical basis evolved frori a 
sinilar exercise Cx^.ti.T.ll.O.) originally developed by the Environ 
mental Sinulat ion f Laboratory , University of liicltiganj In 1966, 
a grant from the aivision of Air Pollution Control, U.S. Public 
lierflth Service v;as awarded- to the COIIEX Research Project, ' llniver- 
sity of Southern Californili, to develop a dynamic .teaching 
instrument, tinTUO-APEX, V/orking in close cooperation, the COIIEX 
Research Project and the Environmental, Simulation Laboratory 
successfully developed the initial version of the IlETRO-APEX • 
exercise in 1971, This- cpmputcr-based garaing simulation was 
designed to provide a laboratory .urban commiuiity in which air 
pollution nanagdment trafinees could apply anti test the knowledge 
and skills gained through conventional educational methodSt * 

iiliTIlO-APEX iias proVen to be highly adaptable to training 
programs dealing with the many aspects of air pollution control 
including law, nanagemen*, air quality monitoring, land use 
planninjj, budget prepaifation, citizen psftipipation programs, » 
state and federal grant procedures, and political decision* 
making processes. As a result, IIETUO-APEX is in great denjind as 
a valuable supplement to university training programs, and in 
nany cases is "being used as a central curriculum focus. Over 60 
universities have been trained in the use of liETRO-APEX. It 
has also been translated into French and Spanish and is being 
used in seven* countries outside of the United States. 

Based on. the suctess of the initial METRO-APEX program, 
COIIEX^ was awarded a grant from the Control Programs Development 
Ji.vision of the finvironmentiil ^Protection Agency to su^bstantially 
revise and broaden the simulation exercise to encompass the wide* 
spectrum of environmental "management issues* This current ^ 
Ifersion, of whicli this nanual is a part, was completed in June 
1974 an<} greatly increases the utility and" teaching potential of 
the exercise. In this version, the interrel^ationships among 
air, water and solid waste are demonstrated, the strategies and 
options available to players have been broadened, new roles have ' 
*been added, the exerciseXmate rials have been updated to reflect 
the latest technology ancf nomenclature, and many of the opera* 
tional problems associated with tlijC earl^r version have been 
rectified. * • ' 



iiniRQ-APHX is one of, if not the nost conplex gaming- 
simulations Qf an urban area in uje today. Although it was 
designed to supplenetit standard teaching nethods, APEX is far • 
nore than an educational tool. It. is a connunication channel, 
of a new level--capable of providing both the •language ana the 
forun for information transfer between persons/ and groups xvith . 
different educational ancl cultural backgrounds'^ as well as differ- 
ent perspectives of the urban- situation. i 

liETRO-APEX is conposed of two essential* components: (1) a 
^riputeriz'ed system made up of a series of well-integrated 
slmilation models linked to a (2) '/gamed" environment encom- 
passing a series of interactive rgie^. The computerized system 
predicts the changes that occur in several sectors of the urban 
system in response to the decfsions made by participants in the 
*'gamed" environment, decisions made by persons outside the 
"gamed" environment (pthpr actors whose behavior is sionulated 
ill the computer), and external pressures- on the metropolitan 
area (also simulated in the computer). ^ ^ 

7 • • . " ^ 

The County of APEX- is fun year by year, by principjfi§p ^cis"^ ^ 
ion makers performing both the mundane and extraordinary func- 
tions of their office in the "gamed" environment. Ea^ cycle or 
year is condensed in time to a three to eight hour. session 
during which the depision i?\akers farmulate their yearly .policy./ 
The decisions that emerge pnt of -the ••ci6mpetitive--cooperative" ^ 
environment of th% gaming-simulation are us^ as priming inputs 
to th^ computer simulation. The change in the status of the f 
urban area is calculated by the computer and returned to the 
decision makers as the primary input to the /next cycle of action. 
Included in the change pictiire generated by the computer are 
selected spcial, economic /nd physical indicators which .show the 
magnitudes of changfe in key areas and a. newspaper which serves 
'as the focal j^oint of local public opinion; 

The key decision makers acting in the gamed environment 
.include an Environmental Quality Agency with departments of Air 
Pollution, Water Pollution and. Solid V/astes; Politicians, Plan-^ 
ners and Administrative Officers from a Central City and a 
County; Land" Developers and Industrialists from the private 
sector; and riepresental^ivcs from the Hews I-iedia ancl Pressure 
Groups. Th6 Politicians ate responsible for the administration 
of their respective jtirisdictions •antl,f5r the' formulation and 
implem^entation of var^^us programs t^upgrade the social status 
of their constituents. The Planners serve as*aides to the 
Politicians and represent the major long range coordinating 
force in the colnmunity. the Environanentdl Control Officers 
are charged with ttie task of monitoring and alleviating the 
pollution problems. The private business sectors ^perate to 
foster their own interests and frequently those of the community. 
Pressure Groups arti Hews 'Media advocate various positions on 
community issiies. Generally, each decision. maker finds it^^o 
hi^ Advantage iro coordinate and/or compete with other plavers 
in his efforts to promote h,is strategies. The METRO-APEX 
General Interaction Diagram included here indicates possible 
linkages among the rples. / / 



I In general, people have great dixficulty understanding the 
dynamics of a comp.lex systen through traditional means,. Gaming- 
sinuration offers participants the opportunity to study, .work 
witH, and discuss the structure of such a system and to experi-» 
nent with intervention strategies designed- to change that struc- 
ture. * l/hen used jfs 'a teaching device, the strength of a gaming 
simulation such as HETRO-APEX lies in the opportunity afforded 
par/tic ipants for involvement in the* system. V/lien compared with 
thq^.assive observation of the system offered. by traditional 
meltfhods, this approach Jias had great success. 
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A- DP.'IEF DliS.CRIPTIOH OF APEX ^UirtY 



V 



The first settlers pf APEX County were farri ^aniHes emigrating, fron 
WeWEngland and :iew^ Yqpk State "T^eginning abdiit 1330. "During the. 
middle 'of the nineteenth century, German iliinigranjts continued the> 
settlement pattegrns of established dispersed family farms. 'Income^ 
toxpay^for the/^ necessary imports \of products from the East was 
derived primarily^ from the proditction of farm crops and, more im- 
portantly, tfmber,.. Snail -jnarket towns, often containing hiilling 
facilities,' develbped between 1820 and J. 860. * At the. same'time, 
the County was organized as \a .unit of gf^vernmerit by the State, ?ind 
the basic network ^of roads, was completed. 

. The .major impetus HEor the liater development of the Central 
City *"as a regional center was its selection as the state capitol in 
1847'. The nation's first l^hd-grant univ«rsity/was establishjed.east 
of the Central* •city in 1855,* further enhancing/ its growth. .Central' 
City was incorporated in .1859 and the Suburb, in which the uniyersity 
was located, was incorporated in 1.910. The University'^ control of 
a large block land was to exercise profound influence on the 
future physical pattern of development. * Iluch of. the logical develop- 
ment corridot outward from the. City was preempted by this facility. 

Steam' railroads were first built into APEX County beginning in 
the 1860*s. Those Small market -milling communities with stops and 
depots on th6 4ail lines -began to assume a greater importance than 
the small communities away from the lines, Th« impact of the 
railroads on^'tke small communities can be ^een from the to 1 lowing 
description of Central City: ^ . \ / \ 

By the year 10&3, the City... was a bdstlin^, .urban 
center. Early accounts tell us that, at that time, 
the' City .included ^eleven churches, fivfe hoteils-, ^wo- 
• flouring mills, .thr^e, tannerie-s, two breweries, /three 
saw mills, tv;o sash\ and blind factdries, three iron 
* foundries, two printing offices, several brick yards, 

'and a large numher of mechanic shops.* ' ' \ ^ 

Although gro^^fing, it should be noted that manufacturing was- still 
minimal. r Exports were dominated by agricultural and timbei^ products,, 
^d^ most other production was for local consumption only. 



*^Tri-County Regional Cpmmission, "History of the Tri-County Region," 
Information Report updated, pp. 24-25.^ 
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/ : Beginning in perhapfe 1880 factories producing goods to be - 
ext)ort{ed out of the r&gipn xve^re Built dn 'the ar.e^, fostered by the 
tomplQtion of railroad ties with tbe Vest of - theL country. T^ese . ^ 

*faQtor.ies, uaiivly* built near railroad depots, stimulated ^ration 
•of factory^worker families into the region. Host of the . arulies 
settled near the factories, Vhere^ they were employed, adding further 
to the ^growth ,pf the toi/ns near the railroad. Just before the turn* • 
of the century the jjitf b4^ction* of thef automobile industry into ^ 
Ceiitral 6ity gave the fihal impetus ireeded to mak? Central City 
ii)to the dominant -community in the County. Beginninjg about the 
same-tini^i, electtic int^arurban railways were extendeq, from Central 
city to'tlie north, east ahd t/est , allowing many workers from the 
new industries in the City ro npve further \vray from^ their place of ^ ^ 
employment. - . , ' - ,1 ;* ' • 

; ' By** the 1920* s, autdmobiles had becom^ readily available and 
their'-use'was encouraged by the pavioig of most of the r^ads in the ; 
CoiEmty* JhoSe who had formerly lived fairly* close to the interurban < 
sys.tem began to \>e dispersed throughout larger areas and to , settle 
in lower density neighborhoods. Until about' 1930, mpst new develop- 
ment v/as found *in the fxllihg-yin of the Central City^ and Suburb. 
A].though the growth ot industrial and bureaucratic functions' proceeded 
in the Central City arid the area adjacent to it, the mote outlying 
townships remained, *'and to somt?^ extent still remain, predominantly 
agricultural , The growintg Nurb^ij^ation which has occurred morej^ 
recently in these fringe are^pTjhas boen primarily stimulated ^ the i 
construction of the interstate expressway system beginning in the . 
1950's. 

The inters t(Lte highway freeway system in APEX County is shown 
on the map at the, end of this chapter. One, mirjor expressway cones 
from the southeast, sweeps around the southern and western fringes 
of the City and leaves the County from "its- northwestern corner. A 
second expressways crones Up from the souths intersects the first and 
continues northward^ into the Suburb. It is anticipated that in 
the future ^his expressway will be continued northwards, then swing 
west to.finis^ an expressway loop around the City (dashed line). ^ 

In addition to the arfpt>Tt, major transportation into and 
' out of APEX County is provided b^.rail (pdinarily freight) and 
expressway. The" attached map outlines the routes of the three rail 
lines, which generally follow the river- valleys and intersect vin 
Analysis Area o. " , ' % 

A local APEX bus line serves the Central ^Tty^^A^th s6me 
service extended into the Suburb and nearby areas of the T^nnvt)^^^^^ 

r ^ ^ Most travel in APEX is currently by private automobile. Thef^^-^ 
are approximately 2.1 people per registered automobile in APEX. , 
This amounts to approximately one billion automobile miles per 
year. The automobile is the cause o^S^bs^taritial congestion, 
, property damage, death' and air poU^utToa in afeX; Further infor- 
mation about the contribution of the automobile to pollution can 
be obtained from the Air Pollution Control Officer. 

lo 
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the automobile repTesents an immense financial burden, to owners, 
political jurisdictions, employers and commercial establishments • 
Taxes to expand and maintain the road network are constantly expan- 
Airtg. Vast areas of land are /jrequired for parking. At /the same time, 
bus ridership is decreasing, ^ * ' . 
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/^ Political Jurisdicti<ai^ ^^--7 

In the Mkxfta-APEX same, the County is composed of four autonomous 
jurisdictions: /The CentralV^City, Suburb, Township 1 and Township 2. 
The County haf been further divided intt) 29 "Analysis Areas" , each 
- resembling a /census tract. The Cei^tral City comprises Analytiis Areas 
yl through 13; the Suburb, AA*s 17 through 19; Township 1, to the west, 
— contains AA*s 23 through .28 and Township 2, to the east ,^ contains 
/A*5> 14-16, 20-22 and-29, (See map). In addition to analysis areas, 
>he Central City is politically divided into Wards: 
* • ■ ' * 

Ward 1 -- AA's 1-4 
V/ard 2 AA's 5-8 
. , V/ard 3 AA's 9-13 

Each Ward is the electoral district for one of the three City Cdiincil 
Mats represented in the game.. /The Coimty government (Board of 
Supervisors) is comprised of nembers elected from the Suburb, from 
the Townships, from the County-at-large aiid the Central City-at-large. • 

The Ciiy Council and County. Board 6f Supervisors are the only 
two local governmental units actively repres«?nted in the game. Other 
local governiuents, including the school boards, are simulated. ^ In. 
some cases, City and County govemments h^ive parallel functions; 
e.g. they both |>rovide police services, planning and capital improve- 
iieivFs. The County however, has area-wide responsibility for three 
major s'ervices not provided by, the City government: public health, 
welfare and pjollution control; <lr^ these three areas. County actions, 
directly affec/t Central City residents as well as residents in the 
outlying areas; Both the municipal and County govftmments derive 
their primary financial support from the same tax .base--real property. 
County property taxes are paid by land-owners, in addition to property 
taxes; jcollected by the municipal government and the school board in 
each politital jurisdiction. 

^ Data provided tp players in the game are nearly always gi"en by 
analysis area--this is also the smallest unit of scale in referring 
to locations; that is, a project or house or industry is located in 
"Analysis Area X"^rather than on a particular street or a particular 
intersection. Characteristics of each individual analysis area, 
including the socio-economic composition of the residents and the 
proportions of land area devoted to particular land uses, may be 
found in the .Planners. data. 
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' A few analysis areas are almost completely chacterized by one 
or two major features which are often referred to throughout play. 
Tljese major features^ are given in the following list, uith their 
analysJLs a^eas indicated: 

Central Business Disjtfict (CBD) nearly all o£^ Analysis 
Area 8 ' ""^^^ ^ 



State Capitol y Analyl^is Area 8 



Ghetto *-- Analysis Area! 4 and Analysis Area 8 
University Analysis Area 19 (all) 

*' Best" residential areas Analysis Areas 9 (all) and ^ 
1 7 (most) . < ' 

These features (v^e not only unique in the County, but they also 
dominate the ana^s is areas in which they are located; in the game 
they are likely to be'-referied to as locations in themselves, with 
no further locational explanation given. 

A list of other important manrfflade features of the County; and 
their locations, is given later in this chapter. 



Geography. and Climate 

APEX County is located nearly at the 
northern State, some 85 voiles northwest of o 
politan areas in the United States. The one 
extending roughly 320 square miles, is quite 
part adequately drained for agriculture. 



enter of an industrialized 
le of the largest metro- 
heavily forested land, 
flat and for the most 



in the State, enters the 
eanders north and west, 
through Analysis Area 
which comes in from the 
he County ' in lAnalys is 



The Great River, a major watercourse 
County from the south in Analysis Area 23^ i 
then, back to the east and north as it passes 
8. There it is joined by ithe Red Oak River, 
east. The enlarged Great Biver exits from 1 
Area 26, from whiqh it continues west for some 85 miles befo/e 
emptyitig in to the Great Lakes. Major drainage of the (bounty is 
throughjthe Great River system. ^ J) 

Just before it empties into the Gifeat River, the Red^ak River 
iV joined by Sycamore Creek, which wanders up from the southeast. 
Much of the area in Analysis 'Areas 11 and 13, near this creek, is 
low and somewhat marshy, not ideak for heavy devel6pment. The 
other major marshy area in t^e County is in Analysis Area 14, to 
the northeast in Township 2. There are also several small lakes in 
this analysis area and quite a large State Park. THe largest lake 



in the County is located in Analysis Area 16. This was a primary i 
recreation area in the early part of thisf century but is less ideal 
now, due to heavy pollu'tion loads and deteriorating shoreline develop/ 
ment. There are snail creeks which wander through many analysis areas 
in the County. The only o^her river of any significant siie,. however. 



is Looking Glass River, which runs east and west through the 
portion of the County, primarily in Analysis Areas 28 and 29. 



hern 




The climafe of APEX County is. temperate, with summer* 
tures avera|ihg about 70 degrees and winter temperatures whi\ . 
^aver^age. about 25' degrees. Th^re is an annual rainfall of roughly 
41 incheis, with heavy snows to be expected primarily in the ' 
months of- January and February. Prevailing winds are westerly, 
swinging to the southwest in summer and northwest in winter. 



Major Public Facilities ' » ' 

- As might be fexpected, the Central City and Suburb are significar. 
iy. better endowed with public capital Improvements thiin are the- 
Townships. , The following list. includes the most important public < 
structures in the County, and indicates under whose ^jurisdiction 
they are operated and wheore they are located: 



Airport (County) 



• AA 29, just outside the City limits^. The 
Airport h^s three runways and a terminal 
of 27,000 square- feet. Two commercial 
airlines serve the County through this 
airport; cargo and general aviation are 
also served. * \ 



' Boys Training' School (Sta^e ) AA 7. 



City Hall 



AA^6. This, is an old structure! built 80 
yearis. ago ai^d considered a scandal* A 
more central location has been ^hosen for 
the new City Hall under construjttion in 
AA 8. V , . 



Community Centers (City) -- AA*s 



2, 4, 7, 8, 10, Ij^. These are 



mostly old houses purchaised by the City -to 
/ * house neighborhood meetings and the ■ 
« ' operation of special programs. 

Community Centers (Township Halls ) AA's 14 (2), 24, 27, 29. 

Community Coi leee (County ) — AA 8. The facility is currently 

' — ' ' housed in^an old library and elementary 

J school.' 



County Building AA 8, This includes all County offices 
* " > and the meet ing rooms jfor, the County Board 

^ of Supervisors, 



County Court House AA 8, adjacent to County offices, 

Fife Stations (City) JVA's 2, 3, 4, 5, 6, 8 (2), 11, 12, 

. Fi^e Stations (T^^wnships } aA»s 20, 23-^ 25, These are modest 
V ' . stations housing, limited equipment. Volun- 

teers provide firefighting manpower. 



Hospital (County ) AA 7, Th^s was built in 1912 and was ex- 
panded in* 1922, 1942, and I960,. It contain? 
362 beds, including a 3S-bed. tuberculosis 
•w4ng, and caters ^rimaril^ to the indigent. 
There are three private, hospitals in the 
, County with an additional 650 beds, ' 



Library (City ) AA 8, This is an old downtown building. 

There are branch 1i,braries in AA*s 1, 5, 11. 
12 -(2). 13, /, 

library (Soburb ) , . 

Sewage Trei^ment- Plant (City ) AA 2* This plai(t provide^ 

both primary and secondary treatmei^t ^d . • ' 
has a capacity 'Of 34. million gallons per 
day*. It currently averages VI million 
gallons daily* " , * 

Sewage Treatment • Plant v ^Suburb > -- AA 19. This plant provides 

primary se'. age treatment, with a capacity 
of 12 million gallons per day; it currently 
handels'*an average of 6,75 million gallons 
daily, • ' ' - 

Sheriff Station (County ) — AA 8. This is attached -tp the 
~, ; County Building, ^ 

» 

Water Treatment Plant (City ) >- AA 8, V/ater for the^ity is\ 
' derived from the Great River as it exits 

from Analysis Ar^ 8, Capacity is 42 . 
million gallofts/p«r day, with '^he average^ 
daily flow currently being 22 million 
" gallons. Treatment includes filtration, 

purification, flouridation and lime soften- 
ing. 

Water Treatment Plant (Suburb ) AA 19, The Suburb's water is 

; drawn from the Red Oak River as it enters 
AA 19, Capacity is 6' million ga^ons daily, 
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wit^h current average flow being 2.S milliou, 
gallons per day. Tr.eatment. includes 
5chlcrination, fluoridation and ziolite 
softening. 



Zoo (City ) AA 7. 



Indus try\nd the Economy ^ • 

Major employment in APEX County is .provided by the S.tate Cipito: 
Complex, \the University and a automobile assembly plant, lo.cated 
.in Analysis Arei 4, mile State Government is^a stable, slow-growing 
industry, \he University, 'typical of "research and development" 
operations Nslsewhere, is growing at a very rapid rate. The automo- 
• bile plant €jxhibits characteristics similar to any larg« manufactur^ing 
opex'atidn, fluctuating considerably in response to the national ^ - 
business cycle. '>i 

In addition to these" "big three" employers-, there is a host of ' 
industrie& supplying partis to the*» automobile industry, - as well as • 
independent industries expofrting goods which have no relationship 
> toiautos.* (A map and listing of the mwpr industries in the County 
^are found on the following 'two pages . j NOiea^ include the seven 
gamed industries 1 




Industry 1 Shear Power Company 
Industry 2 -- People*? Pulp Plant 
Industry 3 -- Rusty 's. Iron Foundry 
Industry 4 Geistalt Malt Brewery 
Industry 4 Caesar's Rendering Plant* 
Industry 6 Dusty Rhodes Cement 
Industry 7 -r Schick. Cannery 




Members of the population of APEX County constitute a work 
fdrce of about lpl,000 people, nearly half of, them employed by the 
major "exporting" industries previously mentioned. • About 9t of 
total County "employment is found in lighter industry and 41% in 
commercial and service activities for the' resident populationi 
The greatest concentration of manufacturing employment is, as 
expected/ found in the Central City. The highest proportion of white 
collar workers is in the Suburb^ due to the predommAnce of the 
University as an employer there. In the futute, it is probable 
that more and more new industrial growth and empKJyment will occur 
in outlying areas, particularly among firms requiring significant 
amounts of land for their plants. ^ - 

Population ^ 

Within-tl^e physical and political environment described in the 
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preceding pages resides a j^opulation pf some 227,000 persons, a tiny 
fraction of whom are represented in METRO-APHX as rslayers. The re- 
mainder of the population is simulated by the computer in the game. 
About 63% of the population resides in the Central City, 101 in the 
Suburb and the remaindet in the two Townships. 
• s \ 

Only about 9.21 oS tKe County's population is black; however, 
virtually all of this population is found in the Central City, of 
which 14. 4t of the total population is* black, primarily in Ward 1^ 
where the number of non-vfhite households approaches 38 ?\ Thoxoniy ' 
other significant ethnic minority is found in a Mexican-American ■ 
community in the east-central portion of the city. 

^For purposes of the game, the population of APEX County hie ■ 
been diij^ided into fivd "household types", each representing differ^ntv 
occiqiations and educational achievemeats, life-styles, voting habitX 
and consumption behavior^.. Tliese will be described briefly here; x'*' 
more detailed information about each may be found in the Glossary. 

Household type 1 fs a combination of upper and upper-middle, 
class families whose head erf household are likely rtb be employed in 
the professions and business management. Hous^hibld type 2 is typical 
middle clas^, occupations, usually clerical and lower-level public* 
service areas.. Householc^ tyile 3. in<tludes very 1** white-collar 1% 
workers and skilled craft'imen and shop foremen, the latter two pre- 
dominately. While membeirs of household types 1 and 2. have attended 
college, some wi^th advai)[ced degrees, household type 3 neuters are 
typically high school gtadiiates.l In outlying areas, farmers' are 
included in this latter type; Iff household type ire found serai- 
skilled workers and non-domestic service workers. Usually household 
heads have not comnieted high school, and while many household type' 
4*s are homeowners ^sthe value of theis housing is auite Iok, House- 
hold type 5 includes^laborers,^ domenic workers and the unemployed, 
with a large number of the elderly* A majority of these households 
live in rental units of low value. \ 
•• . ' ' \ / . '. 

In|.tially, about 17^51 of the County population is found in. 
household type 1., 16\ in household type 2 and 271 in type 3; about 
-321 is of household type 4 and. 7. St fall into household type S. 
The household composition of a particular analysis area, and of an" , 
entire jurij'sdictipn, will affect significantly the demand for bot^ 
public and' private goods and services. It will also aff.ect voting 
behavior on financial issues and in. elections. 
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List of Major Industries 



1. . ^hear Power Company (A.A. 8) 

2. People's Pult Plant (A.A. 2) 

3. Rusjty's Iron Foundry (A.A. 5) 

4. Gestalt Malt Brewery (A.A. 27) 

5. Caesar's Rendering Plant (A*A. 12) 

6. . Dusty Rhodes Cement Company (A.A. 23) 

7. Schick Cannery (A.A. 3) 
B', thinicipa;^ Incinerator (A.A« 10) 
9.. Flumpty. Dump (A.A. 1S\ 

I. 0. Flies Dump (A.A. ,26) 

II. Auto Assembly A5e;l (A.Ar 4) 
12.V -^to Assembly Bak^r '(A.A. 4) 
15. Auto Assembly Charlie (A.A. )6) 

14. Wolverine Forging Plant (A.A. 7) 

15. Finch's Forging Plant (A.A. 6) 

16. Smithy's Forging Plant (A.A. 2) N 

17. Ahead Forging Plant (A.A « 6) . 
18* WQrdy:;^inting Company (A.A. 6) 
19; Bogus Printing Company (A.A. 6) 

20. Boylan's Fertilizer (A.A. 2) 

21. Peter's Water Heatets (A.A. 7) 

22. Tar Heel Asphalt Fating (A.A. 8) 

23. Concrete Batching CA,A, I2f 

24. Spart:an Galvanizing llompany' (A.A. 8} 

25. Monkey Br^ss Melting Company (A.A. 5) 

26. Trojan, Varnish Ilianufacturing (A.A* 10) 
27.. Hannah ^eed and' Grain (Aj.A. 1) / 

28. \ LaRue Soap and 'Detergent (A.A. 1) 

29. \Acme Dry Cleaning (A.A. 4) 
30 \Ttojan pry Cleaning (A.A. 7)' 
31- \Losten Foundry Iron (A.A* 5) 

32. Dusty 's Cement Products (A.A. 3) * 

33. 'kembrants Rendering (A.A. 27) 

34. tjiffenpoof Fertilieer (A.A. 1) . ^ 

35. Saint Andre Asphalt Paving (A.A. IS) , 

36. Oriental Conct^tc Batching> (A.A. 20) ' 

37. • Dfiily Journal, Printing (A.A. 7) 

38. Tiger Body Assembly (A.A. 3) '- * 

39. .Academic Fee4 and Grain (A.A. 13) 

40. Spotless Dry Cleaning (A.A. 11), 



, , Chapter 2 

*■ ' 
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GLOSSARY AND REFERENCE TERIIS 
• • '* 

ABATEMENT - ' / ' ; , . 

Abatement is the reduction o£. pollutant emissions from a source 
or sources. ♦ ^ , . 

AEROBIC . ' ■ 

A process taking place in the presence of oxygen; or a state 
of liquid containing free disserved oxygen. 

AIR POLLUTION ' . - • . ■ . . 

: : ^ V . - ; . > 

Air pQ]*lution is the presence in the butdoor.air of substances • 
which, when presenlr^in a sufficient quantity or over a period * 
of tine, can cause an undesi,rable effect upon man, grbperty, 
or the environment. » 

AIR POLLUTION REGULATIONS * . ^ 

Air pollution regulat;ions are legal constraints on pollutant 
emissions, production processes, or control systems. State 
- ^ regulations and County regulations are enforceable by legal . 
sanctions, while recommendations are hot.. 

AIR QUALITY ' (See NATIONAL AIIBIENT AIR QUALITY STAI>IUAPJ)S !) 

Air quality refers to the pollution concentration characteristics 
of the atmosphere or ambient air in a given area,.- It is 
usually stated in terms of the levels of concentration of 
spec'ific pollutants, in micrograms of pollutant per cubic 
meter of air (Mgm/m31 (See CONCENTRATION).^ . 

Air ^Quality Goals are expressions of desirable maximum pol- 
lutant concentrations to be achieved through, a pollution 
control program. • ^ 

Air Quality Criteria - The basic medical and technical infer- 
mation whic^i forms the rationalization from which Air Quality 
Standards , are set. ijhis information is published for each 
major pollutant by EPA in Air Quality Criteria Documents., 

Air Qja|tla.ty Standards are" quantitatively-specified maximum- 
levels of pollutant* concentrations or dosages, as more precise'' 
statements of air quality goals. 
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AIR QUALITjy CONTROL REGION ' ... 

■ . One of the approximately 250 geographic areas covering "the 
United States which form the basic units for air pollution . 
control activities. These areas we^e designated by- EPA (with 
the states) and are based on considerations of climate, meteor- 
ology* topography, urbanization and other factors affecting- air 
; : quality. V 

ALERT STAGES ' ' ' . . " . . • 

Alert Stages refer to critical levels of concentration or dosage 
signaling potential disastrous pollution effects and requiring 
emergency abatement and control measures. 

ANAEROBIC ; • ' / . . ' . 

A process taking place in %he absence of oxygen"; or a state of 
liquid containing no free dissolved oxygen. 

ANALYSIS AREA (A.A.I ' ■ 

Analysis areas are, used as the primary areal reference units 
, for the data and issues throughout' the game. The County is 
divided into a number of analysis areas, each of which is the 
approximate size of several census tracts.- Hie analysis areas 
included in the five jurisdictions arq< as follows: 

Jurisdiction 1-- Central City: Ward 1 - AA 1 -through AA 4 

Ward 2 » AA 5 through AA 8 
' Ward 3 « AA 9 through AA 13 

Jurisdiction 2-;- Suburb: AA 17 thi/ough AA 19 • 

Jurisdiction 3-- Township 1: AA' 2 2/ through AA 28 

.Jurisdiction 4-- Township 2: AAVs 14-16, 20-22, 29 

Jurisdiction S--^ounty: _^»s_I-29 _ ^ 

See APEX Analysis Area Map ' / 

ANriuAl WAGE . ■ ' . ' 

This is the annual cost^to/^he Industrialist of one worker and 
jfirS" average of the various rates of pay applicable to the 
different types of workers in the firm. The applicable average 
wage rate for each fitm is reported in the Industrialist's 
printout each tycl^ undd'r cost factors. This wage rate may be 
subject to negotiations with the Ubor representative and this ' 
new negotiated wage rate will supercede the rate found under 
cost factors on his printout. 
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ASSESSED VALUE • ^ , " 

Assessed value is the value assigned to real estate property , 
for purposes of ass^essing taxes owed to each of the jurisdictior 
. County and sCl^ol clistricts. Governments are required by law"^ 
to maintain an assesse4 Value of 50% of market value for properl: 
in their jurisdiction, although this requirement .is often not 
• met. (E.g. if a^esidential property is valued on the market 
at $20,000, its assessed^ value is $10,000.) (See 6TATE 



The amount of pollutants due to natural sources.such as martfh, 
, gas, pollen, conifer hydrocarbons and dust. 

BOARD OF DIRECTORS ' , , . ^ 

Each Industrialist acts as a Plant Ilanager and is responsible 
to the Board of Directors of his plant for his decisions and 
actions^ The Board has . the ultimate decision-making -power in 
plant affairs and may approve, amend or reject the manager's 
fiscal policy proposal; The Board also sets the amount of \ 
dividends to^be paid to the stockholders. 



Bonding is the process of incurring public debt to finance 
some capital improvement project. Jt is a device us^d to ex-' 
tend the incidence of costs over a long period of time, rather 
' than Jiave costs met out of current revenues while the project 
is under cons>|t lotion.. Politicians may issue two kinds of bpnd^ 
general obligation bonds and ^ revenue bonds. Thise differ in* 
three respects: ("1) the need for voter concurrence, (2) how 
J they- are paid off, 'and (3) the kinds o^ projects "^for which they- 
are appropriate.. • Before Politicians may float general obligatic 
bonds, to finance projects, voters must approve this action in 
a referendum. There is a State-imposed limit oii tho indeb'tednes 
that ft jurisdiction may incur through general obligation bonds. 
The amount of additional bonded indebtedness that cah^be sought 
is indicated iff the iPolitician's output as "$*timit.on Next G.O. 
Bond Sought". ; (See DEBT RETIREMENT for the process of financinf 
^ general obligation bonds . ) 

>- Revenue bonds/are not submitted to a referendum and are aiipropr- 
iate only for particular projects. (Projects for,' which they nay 
be used are noted' in the Project List.)# They are paid off throi 
fees collected far the service provided by the facility, rather 
than by tajjes. * • . * / 
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CAPITAL PLANT INDEX (C.P.I.) 

The capital plant index is a ratio of ^le present dollar value- 
of public capital facilities (sewers, water lines, streets, 
parks and miscellaneous public holdings), to - population ec^uiva - ' 
lents. This 'number reflects the load imposed on facilities by 
residents, employees and clients, and this is considered 'an 

.indication of the relative level of*adequacy of these facilites. 
Present dollar value is calculated each cycle on the basis of 
depreciated value of existing facilities_plUs new facilites. 

.(Facilities: depreciate at ahetH" Si of original value, per year*) 
(See 'POPULATION EQUIVALENT .) , . 

CASH CARRYOVER <^ ' 

^ This is the cash reserve which an Industrij^list or Developer , 
carries over to. Ihe next cycle after making all his expenditure 
including, those for capital plant. It represents uncomraited 

^ funds, which the player is free to use 'in the next cycle. v 

CASH TRANSFER . . ■ " f 

A cash transfer is used for loans or gifts of cash between - 
.players when the reason for the exchange is unspecified. 

Revenues made, or ex^nditures incurred, through an exchange > 
» of cash between either the Government, Industrialist, or Dev: 

eloper, are recorded in the budget sectidn jcf their printout. 

When a^licable, cash transfers are also used- to cover the cost 

of television time and newspaper ai;ticles. 
I . , ■* ■ ■• ■ ' . 

■ CLEAN AIR ACT AIIENDHEHTS OF 197P . \ n ° ' 

(See. LEGAL REFEPvENCE MANUAL .) 

COLLECTION/^ SPOSAL STUDY ' \ 

Studi©/ of municipal house-to-hou$e refuse collection using • 
combinations of different truck types, crew sizes, container ^ 
locations, transfer stations and (disposal sites to dete«!nine 
the capital and operating costs of, alteVnative systems. " ' r. 



COLLOIDAL PARTICLES 



Very fine- particles of material in fluid suspension; particles 
will not settle Out and can pass through- a semipermeable meftbra 



COMBUSTION 



>Combustion is the process of burning. 
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CONCEN-TRAtlOM 

Concentration is the ratio of pollutants ta effluent gases or 
ambient air, measured in nicrograns per cu^ic meter (MG/cubic 
^ -meter) as a weight to volu'iae ratio. Data on mean concentration 
^per quarter, concentration on worst day, and' number of days 
above a speqified concentration can be obtained by the APCO, 
.through the installation and operatipn of monitoring stations. 

CONTAfllNANT 

(See POLLUTANT) / 
CONTROL EFFICIENCY 

Control efficiency refers to the ratio of the amount of a 
pollutant removed from effluent gases by a control deviofr-^ 
the total' amount of pollutant without control. ' • 

J 

CONTROL STRATEGY 

A comprehensive plan designed to control or reduce the level 
of a pollutant or pollutants in the environment. 

C ONTROL SYSTEM ♦ 

,^ Control system refers to equipment and/or procedures intended 
to reduce the amount of a pollutant, or pollutants, in effluent 

^ gases. Each gamed industrial firm has a limited set of control 
system options for each production process and combustion proces: 

• DEBT RETIREMENT (Debt Service) 

Debt retirement, or debt service, is a term used to describe 
the process of paying off long-term general obligation bonds 
sold by public agencies. Debt retirement is a budget category 
of the Politician which includes expenditures for both principal 
and interest on general obligation boruls. Financing of these 
expenditures may be with either normal millageor debt retirement 
millage. 

DEMOLITION COSTS (Clearance Costs) ' 

' ; A demolition cost of 55 of the assessed value of developed 
PROPEPTY must be paid when developed land is rezoned. 

DENSITY ^ ■ 

* • • * 

In residential areas, density is the term used to express the 
number of dwelling units per acre of land. In APEX County a 
different density is associated with each of the five residential 



developiiient types, with the lowest density found in land use 
category R-1 and the hijjhest in category iI-2. 

The taUje on the following pag^ expresses housing density in 
housing units per acre, and in acres per housing unit 

DEPRECIATION ALLOWAUtE 



Each cycle, thu total value of industrial capital facilities, • 
(building -and equipment) depreciates at A tax credit of 5% 

of the capital value of these facilitiks is allowed the Indus- * 
trialist to compensate for this depreciation. The amount is 
deducted before Federal and State income taxes are paid. The 
Industrialist may xl aim any part of his maximum allowance; any" 
portion of the allowance not taken will accumulate. The maximum 
^ depreciation allowance is listed under cost factors in the 
Industrialist's printout. 

DEVELOPitEryFTYPES AMD COSTS 

A. Residential 



In APEX County there are. various levels "of cost and density 
associated with different Ngjualitie^ and sizes of housing which 
may be built by Developers. These costs are for structures > 
exclusive of land and site improvements. 

Single Famj^y 

Three di:^e*rent dcveiopnent-cost levels are applicable to APEX 
County single- family housing units, raifging from the higliest 
construction cost of $40,000 (designated. as R-1) to the lowest 
cost housing, built at $15,000 per unit (designated as R-3). 
Any one of these types nay be built on land which, when vacant, 
is zoned R. 



ilultiple Family * 

Units of two different cost levels, li-l and n-2 are available* 
for construction of multi-family housing in APE.w County. The 
hrghest cost per unit, for Il-l, is $30,000 and the lowest,^ for 
I:-2, is $12,000. Either of these types may be constructed on 
vacant land zoned M. 

Residential Development Costs Per Unit 



1 . 

I R-1 
I 


I I 

I R-2 I R-3 
I I 


I 
I 
I 


M-1 


1 
I 
I 


I 

Ii-2 1 
I 


1 

I ;;4o,ooo 
r 


I • n 

I $22,500' I ;;i5,000 

I I- 

. ■. i,V. - 


I 

I 
I 


$30,00,0' 


1 
I 
I 


I 

$1.1,000 I 

I 
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HOUSINa DENSITY ^ J ^ 







R' 


■2 
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B. Conniercial ' . • ^ 

^Two types^f eommercial land use are allowable in APEX 
County. "Trjiese relate to local neighborhood shopping 
facilities and to regionally-oriented commerciiil and 
service facilities, Dofth msy be built only on zoning 
category '•Comnercial** land. Each is developed on a'cost- 
per-acre basis, as follows: 

Comnercial Developnent; jCosfs by Type 



C. Industrial* 



I 




1 I 


I 


CL 


I CR I 


I 




I I 


I 




-n r 


I 


$100,000 


I $125,000 I 


I 




I I 



Endogenous industrial development permitteid Developers in 
APEX County is on a^per-acre bas^is, the c6st ^eing $100,000 
per acre > Zoning* category I land may be developed into this 
J^d use. ' • . i 



(See ZONING CATEGORY .) 
DOSAGE 



\ 



The accumulated exposure of a persoti,, plant, materia'^, etc.,,; 
to a particular concentration of pcllutant for a specified 
period of tine. 



DUMP . • * ' 

A site where uncontrolletl disposal of s^lid waste occurs. 
EFFLUENT 

An effluent is a gaseous or liquid discharge or emission. 

EFFLUENT SAIIPLES - 

An effluent sample is an industrial outflow water sample 
and analysis which provides data on seven water pollutant para 
meters. A sample nay be ordered by the V/ater Quality Ilana-^ 
ger and is -taken at ^he source speci^4r«4 by the WQIl. 



2-8 



ELITE OylN ION' POLL (E.O.PQ . • ' . 

3 J. ^ ^ _ . . 

The Elite Opinion Poll calls for « vote of all game players 
on certain major palicy issues in the community. Thesfe 
issues appear as headlvines in the ilETRO-APE^C NEV^S, which' 
^ask for either a deciding or advisory vote. The* results 
^ of the Poll affect public officials* changes of reelection, 
as well. as .the probability of passage of- general referenda, 
specific bond issues and special rvillage requests. 

EHERGEltcY- EPISODE 

An air polltition incident in which high concentration of 
* pollutant (s) occur in the ambient air contributing to a 
significant increase ^-in illness or death. 

EMISSIONS * . . , ' 

Emissions are , pollutants in effluent or ejchaust gases which 
are released/ into the* air. 

EMISSION FACTOR^ 

Emission factors are estimates which can be used to approx- * 
^ imate the rate of emissions of specific pollutants from 
generalized sources. * . / 

E MISSIOM INVENTORY ' « . • 

A compilation of the rate. of p^lution emissions, in a given 
area by source type. 

EMISSION MEASUREMENT . . " 

Air V pollution emissions ape measured in p^damds per hour for 
particulates, sulfur dioxide (S02), carbon monoxide (CO), 
nitrogen oxides (NOx), and hydrocarbons (IlC) ; in Ringelmann 
number for smoke; and in Stinkelmann number for odor. The 
emissions measured are of specific pollutants from specific . 
sources. ' • 

EMISSION RATE 

Enis^sion rate refers to the amount of pollutant emitted per 
unit of time or throughput. 'Maximura allowable emissions will bo 
specified in pwnds per hour (or pounds per 1000 pounds of 
process rate) i?^ they refer to emission rates. ^ 

' emission^ SOURCE 

' An emission soured is the origin of some specific air 

pollutant?. In the ^ame^ there are several gaimed point 
sources, about thirty non- gamed point sources, plus motor 
t:D?r 1 vehicles and space heating as 4in« and area sources, re* 
spectively* 



ENVLRONflENTAL i r.TACT STATHMENT 

— /— » 

• ' ' " f ^ 

The results of a study which identifies aiSd evaluates thi 
adverse or beneficial environmental effects -nf pursuing a 
'proposed act;ion, pursuing an alternative action or not 
pursuing the proposed action. 

EXOFIRff ( EXOGENOUS FIRIl ) " 

* 

An Exofirn is ^n industry or bureaucratic firm that depends 
priiaarily upon markets outside the Ipcal area for its growth " 
and vitality. .These firms are usually classified as Exofirms ■ 
9n theljasis of their being net importers of dollars and net 
exporters of products or services to these outside markets. ^ 
Jobs created by Exofirm growth spur -additional growth of 
households and jobs oriented to the local market. (Exofirms 
are also often referred to as basic firms). 
In APEX County, Exofirms locate in industrial and office 
zoning categories. Periodically, the newspaper will note* 
the- opportunity for Develdpers or IndustriaUsts <tp invest, 
in a speculative way, in the entry of new Exofirms into the 
ma^tropolitan area, with a ^variable probability of success 
attached to such investments. Occasionally, these Exofirms 
require r^^oning of land and/or installation of fecial capital 
improvements. Requirements for such" special public, action 
and requests for private investment will be noted in the 
newspaper announcement of ,the firm's interest in locating 
^ in the area. 

FEDERAL I'/ATER POLLUTION CONTROL ACT AtlENDMENTS OF 1972 

(See LEGAL REFERENCE IIANUAL ) 
FUEL RATE . 

• 

" The amount of fuel consumed by each industry per unit of 
tine is specified in tons/hours for coal, in barrels 
(bbl)/hour for oil, in thousand cubic feed .(MCF)/hour for 
natural gas, and in megjawatts (IWI) for electricity. 

FUEL TYPE 

The fuel types for" industry include: low-grade coal '(Lo- 
Co'al), high-grade coal (Ili-Coal), low grade oil (Lo-Oil), 
high-grade oil (lli-Oil), natural gas, and electricity. 
The fuel option for each plant is listed in the Industrial- 
ist's printout. The fuel grade refers inversely to the air 
f pollution potential of the buriiyj»g fuel, i.e., Lo-Grade 

has higher pollution potential, and Hi -Grade fuels have low 
pollution potential. 
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flie tood *raste portion solid waste, 

■ ^ 

HAZARDOUS AIR POLLUTAHTS 



lAir poUutants not covered, by the Air Quality Standards 
but whicK, in" EPA's judgement, "may cause, or contribute to, 

an increase, in mortality or serious illness," These 

pollutahts generally are toxic substances such as mercury, 
cadmium, asbestos* and beryllium. 

HAZARDOUS WASTE ^ 



(See " SOLID V/ASXE TYPE ") 
HOUSEHOLD/ COklERC I AL REFUSE 

« (See " SOLID WASTE T^E" ) 
HOUSEHOLD TYPES j ' 
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The five household types used in APEX County are charaicteri- 
zations of families belonging, to fairly homogeneous socio- 
economic groups* These characterizations reflect life 
-fityle, political involvement and voting habits^ general 
consumption behavior and preference- for public g^oods. 
There is substantial overlap of income levels for all status . 
groupings; 'hence income, alone, is a weak indicator for 
characterizing households • 

ilousehold Type l >->« is upper class and upper-middle class 
combined. Occupations of the heads of households are: 
{professionals, technical workers, managers, officials, and 
proprietors t Oi)e-half of the family income levels are in - 
excess of $15,000 an^ the other half are in the $10,000- 
$15,000' rang^. Value, of housing is in^excess of $20,000, 
and if they rent, rentals are over $150 per month. This 
is the group which is most concentrated in residential 
locations. Education of the head of th^s household is at 
least college graduate, often with post-graduate study,- 
Interest group membership for this household type is 
found in the Business Community and Effective Government 
Groups. 

Household Type II is the typical middle-class household 
in which the head of households occupation is clerical, sales, 
or kindred types. Income of the family is primarily in the 
$7,000-$10,000 range* Education of the head of the house- 
hold is some college or at least high school graduation. 
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Housing value is primarily in the $lS,000-$25,000 range, 
and gross* rentals Vould usually ybe from OlOO to $149 per 
month, 'though they may be somewfigt lower. Interest group 
affiliations '^f or this type are Mth the Effective Government 
Groups'~"on the one hand, and with The Right -v.'ing Cojaservatives • 
on the other. 

Household Type III the* most numeroi^s and widely-distrib- 
uted of'^the tive types' is characterized by a mixed member- , 
ship bf very low income white collar workers, skilled 
' c.raft!«inen, and foremen, though ^he latter two predominate. 
In the outlying areas, farmers fall into this Category. 
Family -income is primarily in the«$5,000-$9,0D0 range. * 
The. Head of the household's education is typically high 
school graduation. Housing value is usually in the* $12, 000- 
«20,000 xinge and rentals , are from $80-$12jrper month. 
Menders of this group are apt to belong to the Labor Vote and/- 
or the Right-wip,g Conservative interest groups. 

Household Type IV --is composed t>f semi-skilled workers, 
inoustry operatives and non-household service workers, such 
as waiters, barbers and* parking- lot attendants. Family in- 
come is in the lower portion of the $4,000-$7,000 range. 
Housing values range from $10,000 to $14,000 with gross 
rentals being ^70 to $90 per month. Education of the h^ad 
of file household is'.usually 9 to 11 years. Interest group 
membership for this household type is found in the Labor 
Vote and among the Civil Rights Groups. 

Household Type V -- is the lowest stratun of society, .and , 
heads of households are laborers or household service work- 
ers. The vast majority of the area's unemployment are of 
this type and roughly half of all members are elderly and . 
■retired. Family income is less than- $5,000 annually and 
the value of housing is less than $10,000, with rentals 
primarily $50- $75 per month. Heads of households have 
usually not been educated beyond the eigth grade. Member- 
ship in interest groups is found in the Labor Vote and 
Civil Rights Groups. . ■ , ' 

Political involvement of the five household types declines 
from Type I (the highest) to Type V, the latter being 
generally apathetic. Likewise, concern witTi government 
operation and* provision of public services is highest in 
Type I households and declines steadily through Type V 
families. 

The five househqld types will tend to demand housing of 
the five, residential development types .according to the 
following percentages: 
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Household Typ.e I 
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50% will choose R-1; 301 R-2 and 

• 20i n-1 



Household Type II, -- 201 will choose Housing in each' of 
^ the five development types 



• Household Type III 

Household Type IV 

Household Type V/ 
IMPLEMENTATION J>LAN 



10% prefer R-1;. 30% p?i-'efer R-2; 
20% choose R-3; 25% ta^ce M-1, and 
yiSl M-2 • • . 

k- 20% will choose R-2;" 40% R-3; ' 
10% M-1, and 30% .M-2 

40% will be in R-3; 60% in M-2 • 
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Under the 1970 Clean Afr Act, each state must prepare and 
have approved by EPA an. Implementation Plan which details 
the methods « strategies and timetable which the state and 

fits jurisdictions will employ to meet <and maintain the 
Air.itQuality Standards within the control region(s) withim 

' its jurisdiction. 



IMPROVEMENT COSTS 



Improvement cost^ are fees to priepare raw land for develop- 
ment, including subdivision costs, sewer "and water connect- 
tions, drainage and engineering, DevelofJers are -required 
to pay improvement costs on all land on which they build 
structures. For residential property, improvement costs 
are on a per unit basis as follows: » 
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For conunercial and local industrial land uses, improvement 
costs are on a per acre ba^is; for each the fee is $5,000 
per acre. 

These fees are automatically Applied to all land on which" 
the Developer builds. 



ERIC 



35 



2-0.3 ■ . . » 



J 

/ 



interest' groups * • • ^ , ' . 

In APEX County there are 5 major political infee^jO&t groups 
that take stands* on publrc policy issues and Jia^e a sig- 
nificant injiAct upon voting behavior^ The nore extreme 
the position assumed by one o£ these interest ^^groups (as 
indicated on a scale of ^4 to -4), the greater will be 
the voter turnout surrounding any particular referenda or 
election. Uach of these interest groups derive their 
» • constituency from among two or more of the " Ilousehold Types* ^ 
(See lioyj^EIIOLD TYPES) • f \ 
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1. ^VIL RIGHTS GROUP S; The orientation pf these groujps 
is primarily towards issues such as fair ei^loyment ,^neigh- 
; borhood imprcfVement, and problems that afflict minorities., 
. / Their leaders^Jj? is drawn- from the elite liberals or the 
ghetto activists, their membfsrship from the lower social 
strata. Their mode of operation is typically public pro- , 
test and demonstrations centered around ^ very specific 
f)olicy i:>sue or community problem, and their influence ' 
on the system as a whole is moderate, 

t. EFFECTIVE GOVERNflEHT GROUPS ; Are o\^rwhelmingly middle 
class, composed primarily of professioAal people, a large 
percentage of them women. These groups are interested in 
a wide range of issues, on which, they* exert moderate influ- 
ence, their orientation is towards governmental efficiency and 
towards community growth and ina&e. 



3. BUSINESS COrfflUNITY : Draj^s from the whole range jpf ' 
commercial and mercantile interests, 9s well as some from 
the professional areas such as law, engineering" and 
medicine. The business community exerts the highest degree 
of power of all politically oriented interest groups; ^ 
their interest is directed primarily at community image, 
growth, and/'BOOSTERISir*. 

4. LABOR VOTE ; Are more consei^vative locally than nation- 
al ly'-mTHnixITIFit some divergency between craft unions and 
industrial unions, the former being more conservative. The 
labor vote exert moderate influence on a range of issues 
somewhat less broad than those of interest to the "Effective 
Government Groups'*. The conservatism of the labor vote is 
especfially apparent in the opposition of some of its con- 
stituency to public spending for social welfare. 

SJ RIGHT-WING CONSERVATIVES ; Draivs its membership primarily 
from people who resist change and advocate conserving the 
"traditions of Americanism--God and Country." They are • 
generally against social change, increases in government 
influence in local affa;irs and public spending on social 
programs. Since these groups do not advocate change, they 
usually only become actively involved in public Issues as a 
reaction to public programs proposed" by other groups. 

« 
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The cost of borrowing money will vary for the Industrialists 
, and Developers according to both their credit rating and tjie 

length of the loan, i^e# , how many years will be taken to 
„.:Tepay It. The maximun) number of years on any loan by an 

Industrialist or Developer is 20 years. Applicable interest 
• rates as follows: . 
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. The cost of bdrrowing rjoney for governmental agencies, the 
interest rate on bonds, will vary according to the credit 
rating of the jurisdiction, and will differ between general 
obligation and revenue bonds, ^ince revenue bonds are not 
backed by governmental taxing power they are riskier and r 
therefore carry higher interest rates than general obligation 

. bonds. 4s a jurisdiction's credit rating falls from A-1 to 
A- 3, the interest .rate on general obligation bonds will 
increase from 4.5^ to 6%. 

fNVERSION 

A layer of air trapped near the ground by a layer of warmer 
air above it. - 

I-SSUE ' 

Issue is used to refer to a problem situation presented to 
players in the HETRO-APEX HEWS. Following each issue are 
two to four alternatives one, of ^?hich must be selected by 
the player. 

(See ELITE OPINION POLL ) * , . ' 

JURISDICTION 

Jurisdiction refers to one of the political units in. APEX 
County. Abbreviations used in the game are: 




^ (Jurisdiction 1) CC - Central City 

(Jurisdiction 2) SUB - Suburb 

(Jurisdiction 3) TW 1 - Township 1 

(Jurisdiction 4) TW 2 - Township 2 

(Jurisdiction 5) Co - County 

' (See ANALYSIS AREA .) 

LAND USE . * - 

Land use is a term used to refer to the spatial distribution 
of City and rural functions- -its residential communities or 
living areas, its industrial, commercial and retail business 
districts or major work areas and its agricultural, institu- 
tional and. leisure time functions. i 

(See UEVELOPriENT TYPE and' ZONING CATEGORY .) .• 

I«£ACIIATE 

Water' moving vertically through the soil' of a landfill that 
may become ccntaiminated from the waste, material in the fill 

MAXIMUI4 PRODUCTION CAPACITY 

^ 

This is the maxinum immber of units which can be produced 
by a yarned* industry in a cycle, with th^Nplant and equip- 
ment in existence during that cycle. Maximum capacity may 
be increased by making capital expenditures for building 
and equipment.. New productive capacity becomes available 
only in the cycle following that in which money is budgeted 
for plant expansion. ' - - 

MEAN PROBABLE NUIIHER PER 100 ml (IIPN/lOO ml) 

A measure' of the amount of coliform organisms per unit 
voiuifle. By using quantities of "^sample varying in geometric 
series i.e., 0.01, 0.1, 1.0 milliliters, and by 'applying the 
usual test for coliform organisms, it is possible to deter- 
mine a statistical estimate or •'most probable number** of 
coliform organismis per 100 ml of water. 

MICROGRAIIS PER CUBIC METER 

The weight of a substance in 1/1,000,000 of a gram contain- 
ed in one cubic' meter of volume. 

MILLAGE 

llillage is the tax rate, in mills, which is applied to 
State equalized ^property value to generate property tax 
revenue. One mill is equal to a $1 charge on each $1000, 
of value, or one tenth of one percent of tlj0^State equal- 
ized value. -There are three types of millage: / 
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A. uortaal Opera t ing J \i 1 lar^o is deterniricd by local' 
Politicians and is app3tX€5d to standard operating 
costs of governnent 9y State and local latw the 
local limit can never be higher than the limit 
set the vState, ^ • ' 

lU Special i^fl^llape , which is not subject to State and 
local iir»itS| can be used for financing special 
prograns. It nust be- voted and passed on ii a 
re fe rendu/1 • • i 

' * ... * * 

C. l)cbt Retirenent Ilillage is not subject to the State 

and local limitJi but it can be used for retiring \ ^ ' ^ 
general obligation bjwnds. * This Billa^e requires a - 
favorable vote in a referfendun. 

Total nillage is the sun o£ operating laillage, any special 
millages and the debt retirencnt Hvifilages which may be 
in effect during the year/ I 

laLLIGRAtlS PER LITER (mg/l) ^ " 

- !7ei^ht per unit volume^ For watev effluents, milli^rans 
per liter is used to express the concentration in terins 
o£ the weight in nilligrans of a dissolved or suspended 
pollutant in one liter of v;ater, 

MONITORING STAT IOi; 

■ ■■ » ■ ■ ' "r" ■ ' 

i 

A monitoring station is a f^i.cility that houses air quality 
monitoring equipment for neasurement of ambient air quality. 
One air ciuality nonitoring station may' be installed and 
opeTatecl'in any analysis area. The pollutants raefifsulred at 
each nonitoring station are: 

Particulates, S02, CO, NOx, and Ilydrocatbons 

Each pollutant is neasured by a different type of. monitoring, 
equipment. . • 



NATIONAL AriBIi:r.4T AIR QUALITY STAI>1DARDS > " 

EPA has set Priiiary and Secondary Air Quality Standards 
which are the maximum concentration of air pollutants v 
allowable by federal la\^. Primary Standards are based on 
protection of tho public health and are. to be^ achieved as 
a first priority. Secondary Standards are based on the 
public welfare and will be achieved as a second priority. 

NATIONAL ENVIRONaIENTAL POLICY J^CT (NEPA ) 

(See LEGAL REFERENCE HAI^AL ) 



OFF GASSES 



Gasses arisirtg from landfills or other solid waste conver- 
sion (such as thermal) operations and leaving the site' of 
generation. 



PLANNED UNIT 



DEVELCjl 




A planned unit development is an allocation, of density to 
a developmen^t site\,such tl\at the overall density mejts the 
zoning requirements, but within' the site certain areas may 
be of a higher concentration' than those other developments 
around this site. This allox^s the Developer* 510 re flexi- 
bility in designing planned neighborhoods. 

(See DENSITY) ' ' 



PLAijT INSPECTION ' . 

A plant^ inspection is an *'on-site" examination of produption 
. and poJ'lution control equipment, processes arid procedures. 
Plant inspections ordered by the APCO will provide him with 
information on the production processes; production capacity; 
fuel and process rates;' control systems; smoke code 
(Ringelmann number) ; and odor code (Stinkelmann number) 
for each process of a specific gamed or non-gamed emission 
source. " ^ . 

PLANT flAiVAGER J 

The player in the role of Industrialist is acting as a • 
Plant Manager. ^ 

(See BOAPvD OF DIRECTORS . ^ ' * . . 

POLLUTAT^TS 

Air Pollution: . • 

(1) Particulates ; particulate matter is any mati^i'ial (except 
, y ' uncombined water) which exists in a finely divided form 

as a liquid or solid at standard^ conditions. 

(2) Sulfuf Dioxide (S02) ia a pungent colorless gas 
whi-ch is commonly emitted from the combustion of 
sulfur containing compounds, especially fuels such 
as co^al and fuel oil. Sulfur dioxide can ^Iso be 
emitti^ from chemical process plants,, metal process 
plants and trash, burning incinerators. 
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(3) Carbon M onoxide (CO) is a colorless, odorless, very 
toxic gaseous product of the incomplete combustion of 
• comrion fuels. It can also be generated by metabolic 
processes and the partial oxidation of carbon-contain- 
ing compounds such as liiiiestone. Carbon monoxide 
adversely affects human respiration by interferring 
with the body's ability to assimilate oxy'gen* 

Oxides of IJitrogen (NOx^ are formed when oxygen and 
nitrogen are heated to a high temperature. Suffic- 
iently high- temperatures to produce significant amounts 
of MOx ^are, normally only reached in modern efficient 
combustion processes such as electric power plants 
and automobile engines ♦ Oxides of nitrogen in com- 
bination with hydrocarbons and sunlight are major 
constituents of photochemical snog. 

Hyd rocarbons (HC) are compounds containing cwnbinat- 
ions ot hydrogen and carbon. Gaseous hydrociifbon 
air pollutants are most cohinionly emitted from th^^^^ 
incomplete combusion of fuels such as gasoline ,'^oal, 
oil and gas from the production, handling ind evapor- 
ation of gasoline, paint thinners, solvents, etc. 
Hydrocarbons along with oxides of nitrogen and sun- 
liiiht •are important in the generation of photochemical 
smog, 

I/aterJJoiiurronT^ 

(1) Biological Oxygen Demand - B.O.D. is the amount of 
oxygen needed by any polluted water or sewage to 
allow micro-organizpis to consume the suspended and 
dissolved biodegradable organic material found in 
the liquid under^aelrobic conditions. 

(2) Coliform Bacteria - Micro-organisms found in sewage 
servJng, as the indicator of bacterial contamination 
in water quality. 

(3) D issolved Oxygen (D.O.) is the amount of oxygen found 
and available for biocheraical activity with a given 
volume of water (mg./l.). The saturation point is 
dependent upon temperature, chemical characteristics 
of the water, and barometric pressure. 



(4) Nutrients - Nutrients are phospates, ^nitrates, nitro 
gen and phosphorus released as wast^ from certain 
industries or produced from agricultural and urban 
runoff. 



(5) Thermal Pollution - The increase in temperature of 
surface waters as a result of the use of these 
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waters for cooling purposes by industry or public 
facilities. The heat accelerates biological! processes 
in the stream, resulting in reduction of oxygen 
content of the water. \ 

Total Dissolved Solids (T.D.S.) - The" amount of solids, 
dissolved in a given volume of water (mg./l).' 

\ EQUIVALENT 



^population equivalent is a means oi converting (a) 
residents, and (b) employees and clients of industries and^ 
commercial facilities-^nto a standard measure of the demand 
placed on such public capital facilities as sewers, streets, 
and water supply. The population equivalent of an area 
(analysis' area or jurisdiction) is computed as follows: 

P.E.« [Total households] + [ .G x^all eTnployees of commerce 
and industry] 

For use of population equivalents in APEX County, see 
CAPITAL PLANT INDEX . 

PROCESS RATE , ^ 

Process rate refers to the amount of materials processed by 
an Industrialist per unit time. The meiasure is specified 
in tons, pounds, barrels, per minute, per hour, etc. 

PRODUCTION LEVEL ^ j 

This is pro'^ably the key item determined by Industrialist 
each cycle. It is the number of units of a procJuct his 
plant will produce in that cycle. The Industrialist is 
free to set his production at any level he chooses, as long 
' as the figure he sets does not exceed his maximum production 
capacity. 

PRODUCTION PllOCESS 

A production process is a definable part of the overall 
production system of a given firm. . Each gamed industrial 
firm may have up to five, production processes, while each 
non-gamed industrial firm is assumed to have only one process. 

PROMPT SCRAP 
% 

!7astes that are recycled for direct reuse without entering 
the solid waste stream. 
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QUASI -PUBLIC LAND 

This is land owned by tax-exempt organizations such as 
churches and fraternal organizations. Such land includes 
church buildings and ichools, cemeteries and such miscellan- 
eous buildings as EllcBx lodges, etc. 

REACH 

A reach is a generally homogeneous segment of a river or 
stream. Often in water quafity management typical measure- 
^ nents of water quality from Juby point in the reach are 
used as representative of theventire reach. 



REFERENDUM ^ ^ . 

A referendum is a vote of the (simulated) population of a 
jurisdiction on some issue presented to the people by the 
Politician. Most usually referenda are called to approve 
(or reject) a general oMigation bond issue or a request 
for special nillage, although they may be called to approve . 
some legislative matter, such as open housing. 

REFUSE 

A term applied broadly to mix^d solid waste including food 
waste, trash, street sweepings, and non-toxic solid industrial 
.wastes. 

RnZONING APPLICATION FEE 



The rezpning application fee is a charge of $100, which 
is assessed for each rezoning request submitted by a 
Developer, or Industrialist. It is included in that player's 
financial statement for the next cycle. 

RINGELMANN NUMBER 

The, Ringelmann Number is a scale for measuring the blackness 
of smoke fumes' and is equivalent to the opacity. Ringelmann 
Numbers and opacities are used for specifying 'allowable 
smoko emissions (Ringelmann for black and opacity for other 
colors). #0 » zero opacity #1 » 20%, #2 « 40%, #3 » 60%, 
#4 « 80%, #5 « 100%. In IjPEX County, all smoke readings are 
reported as Ringelmann Nuilbers. 

SALVAGE V 

The "recovery for reuse of any valuable component from the 
solid waste stream. 
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SANITARY LANDFIL L 

— / 

An operation where sqlid waste is deposited in the ground 
in a controlled manpfer. The waste is compacted when deliver 
ed and covered daily. APEX' County can have three classes of 
sanitary . land fill's. (See below.) 

SANITARY LANDFILL— C]^ass I 

A site v/here disposal of toxic or hazardous industrial . 

waste (solid waste type 1) is permitted due to the geology 

and soil characteristics. Solid waste type 2 and 3 may 
be deposited in this class site. 

SANITARY LANDFILL— Class II 

A site where" only non- toxic or non-hazardous waste may be 
deposited. These sites receive primarily mixed municipal 
refuse (solid waste type 2) . Solid waste type 3 may also 
be deposited in this class site, 

SANITARY LANDFILL- -Class III 

A site where only solid fill (solid waste type 3) inay be 
deposited. j 

SEWAGE TREATMENT LEVELS 

Primary Treatment - A series of mechanical treatment pro- 
cesses including screening and sedimentation, which removes 
nost of the float ions and suspended solids found in sewage, 
' but which have a limited effect on colloidal and dissolved 
material. 

Secondary Treatment - A series of biochemical, chemical, ' 
and/or mechanical processes which remove, oxidize or 
stabilize npnsetteable, colloidal, and dissolved organic 
matter following primary treatment. 

Tertiary Troptment - Any sewage treatment process that has 
the capability to remove over ninty-nine percent 'of the 
pollutants in sewage if it follows secondary treatment. 

SOIL PER^IEABILITY 

A measurement of the water porosity of soil; soil porosity 
measured in gallons per day of water which will be absorbed 
by one square foot of soil surface. 
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SOIL SURVEY 



An engineering/geological survey .of an analysis area which 
provides data on the water table level, soil type, and soil" 
permeability. These parameters are important criteria to 
determine the suitability of an A. A. for Class I, II, or III 
sanitary land fills. * 



SOIL TY 
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• Three predominent soil types are found in APEX County-- 
,clay, sand or gravel. , 

SOLID WASTE 

Any waste that can be handled as a solid rather than a 
liquid i 

SOLID V/ASTE DISPOSAL ^ 

The end point of solid waste handling; may include open 
dumps, sanitary land fills, incinerators, composting, haul- 
ing out of APEX Country by contract, salvage and recycle, etc, 

SOLID WASTE SOURCES •' \ " 

A 

Solid wastes are generated from various sources as 

Household - Solid wastes froi\ residences. 

Commercia l - Solid wastes derived from non-industrial 
* commercial operation. 

Industrial - Wastes produced as a result of manufacturing 
or reiatea industrial operation. 

Municipal^ - Mixed Household and Commercial waste that may 
contain some street cleaning wastes and industrial solid 
wastes. 

Agricultural r V/astes derived from basic crop or animal • 
operation including waste ;Vegetables, minerals and animal 
manure. 

SOLID WASTE TYPE " • . 

APEX County solid wastes are specified as one of three 
following types-- < 

S.W. Type 1 - Hazardous Wastes ; includes sewage sludge, 
pesticides, industrial chemicals, etc., (Only small 
quaiftyCdes of high toxic wastes and radioactive wastes 
are g^rtferated in APEX County and these" are not included 
9^- in Type 1 wastes.) 
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S»W. Type 2 - Household/ Commercial Refuse ; includes trash, 
rubbish, garbage and decomposable organic refuse from 
commercial and household operations picke.d up by regular 
route collection. 

« 

S^W, Type 3 - Solid Fill ; includes bulky non-water solu^ible, 
non-decomposable inert solids from municipal and industrial 
operations, demolition, etc* Examples are earth, roclc, 
gravel, concrete, asphalt paving fragments, clay, glass, 
and rubber products. 

Industrial wastes are distributed among the above three 
categories depending upon the characteristics of the 
particular 'waste. 

SOURCE TYPES (AIR POLLUTION) 

/ . u 

Point Source - A stationary source of pollution which has 
the potential of emitting a substantial amount of pollut- 
ant (s) such as a factory or power plant. • 

Line Source - A moving source of pollutants such as aufomo- 
biles, buses, trains, and aircraft. 

Area Sources • The sum of numerous widespread small station- 
ary pollution sources as the- space heaters in buildings. 

Indirect or Coi^pl ex Source Stationary facilities or 
developments which indirectly generate substantial pollution 
by jneans of activity associatc^d with them (such as vehicle 
traffic generated- by shopping centers, sports complexes, 
airports, etc.) 

STANDARDS OF PERFORt-^iANCE 

Direct limitations of pollutant emissions from certain^ 
types of high pollution sources (power plants, etc*) set 
by EPA and/or the states . 

STATE EQUALIZED VALUE 

State equalization is a process designed to even out 
differences in assessment practices among political 
jurisdictions. The state equalization factor applied 
to each jurisdiction's assessed value may thus be 
■ different. The state equalized value for a jurisdiction, 
reached by applying the factor to local assessed value, 
is the base on which millage is levied to generate 
property tax revenues. 
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<J 2-24 

STINl/ELMA^JN NUMBER 

The Stinkelmann Number is a scale (developed in APEX County) 
for measuring odor emissiQhs, and for specifying maximum » 
allowable odor emissions. * Numbers range from 0-5, covering 
least to worst odor levels, respectively. 

TAX RATE 

See I ULLAGE 

TRANSFER STATION 

.Site at which wastes are transferred from small compacter 
^ vehicles to larger long distance transport vehicles, 

TRASH . . 

The non-food, non-putrescible fraction of solid waste. 

UNIT COSTS ^ 

The costs to the Industrialist of operating his plant are 
,calculated, for each production component, except labor, 
^ on the basis of the amount and cost of each component 

required to produce one unit of the product. These unitr 
costs apply to fuel, administrative overhead, inventory 
and raw mktfe.ials. 

I^uel Cost applies to the fuel required to produce each 
industrialist's product and^will be different for each 
fuel type. 

General Administrative Costs include all overhead expend- 
i^uresj, other than salaries, involved in production. 

Inventory Carrying Costs must be paid to store product f 
inventory from one cycle to the next. This cost excludes 
taxes on inventory. r 

IJaterials Costs include all^ raw materials required to 
produce the product, except fuel. 

The unit costs for each' of these components which are 
applicable for a particular Industrialist for the next 
year are included in that player's output. 

UNIT SALES PRICE ' 

This is the price, which an Industrialist sets each cycle, 
at which he will sell a unit of his product. Each Indus- 
trialist except the power plant has complete control over 
price; although the number of units he actually sells 
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uill be dependent on the relationship of his price to 
supply- demand conditions in the general market, and to 
the current ^average industry-wide price (reported for the 
last three years in the Industrialist's output). 

WATER QUALITY SAIIPLES ^ . * 

r A water quality sample is a water sample and analysis 
providing data on seven water pollutant parameters. 
The water quality manager may order water samples and 
designate the location from which ,they are to be taken. 

WATER TABLE LEVE L 

<> 

The distance from the surface of the ground to the under- 
lying ground water level. 

ZONING CATEGORY 

•Zoning categories apply only to vacant land for APEX County. 
Each of the six zoning categories may be developed into 
one or more types of land use: 



\ 



FROM 



TO 



Zoning Category 

(1) R - Single-family 
residential 



(2) M - Multiple- family 

residential 

(3) C - Commercial 



(4) I - Industrial 

(5) 0 - Office 

(6) A.- Agricultural 



Developed Land use Type(s ) 

(1) R-1 (low density, high cost) 
O (2) R-2 "(med. density, med. cost) 

(3) R-3 (high density, low cost) 

(4) M-1 (low density, high cost) 

(5) M-2 (med. density, low cost) 

(6) CL (Commercial -Local) 
' (7) GR (CoEimercial-Regional) 

(8) IL (Local industry) 

(9) IX (Exogenous industry) 

(10) 0 (Exogenous office) 

(11) A (Active farming) 
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AIR POLLUTION CONTROL OFFICER ROLE DESCRIPTION 



The Air Pollution Control Officer (APCO\ role in APEX is repre- 
sentative of the functions of the County\Air Pollution Control 
Department in the "real world." The APCoXis concerned with 
prreyenting, or reducing Harmful effects of Vir pollution by 
maintaining or improving air quality througii eliminating or 
reducing emissions of key pollutants into the atmosphere. 'A 

^jor part of his success is based on Kis ability to develop 
arid pursue his strategies through a judicious \balance of 

\relevantJ.nformation, effective negotiation and persuasion, 
(md carefully- designed and administered regulation. lie must 
bei ablj& to persuade' other players in APEX County with the 
sottiwiness of his strategies and proposals.' His efforts depend 
upon the EQA and, the County Politicians who make policies which 
impact on the environment and who must approve his budget and 
regulation proposals, and the Industrialists, both gamed and 
simulated, who must act ta reduce their contribution to 
environmental pollution. 

Like other pJLayers in the game, the APCO receives computer 
printout at the beginning of each cycle, of play. Tliis print* 
out records the decisions made by the APCO in the previous 
cycle, as well as those made by the County Politicians in 
approving his budget and regulation proposals. The printout 
also includes information which may guide the APCO's decisions 
in the next cfcle* 

In APEX, the County 2# responsible for pollution control 
throughout the Central City, the Suburb, and the two Townships.. 
The Air Pollution Control Office has already been established / 
under State enabling legislation, with specified authority 
and powers to carry out the air pollution control program. 
(A typical State law appears in the Xegal Reference Manual. 
This manual should be consulted when questions of a legal 
narture arise.) 

The APCO makes a budget request to the Environmfental 
Quality Agency each cycle, requesting funds which he can 
spend during the year. He may also initiate a proposal for 
Federal funds, on a matching basis, which will be considered 
by the County Politicians, then approved or rejected by the 
Fedq^ral agency. 

In addition to his annual budget preparation,* the APCO, 
like all other players, must vote in the Elite Opinion Poll. 
This includes issues raised in the METRO-APEX NEV/S for which ' 
a vote is requested as well as requests by the County Politi- 
cians for bond issues and/or' special millage. 
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The APCO will be seeking to determine the source, nature 
and extent of air pollution problems and to build support for 
compliance with an effective ' control program. He may discover 
that effective air pollution control depends as much or more on 
negotiation and persuasion as on the strict enforcement of regu- 
lations. The APCO can improve air quality levels by seeking 
to get various point sources t^o reduce their emissions , by assuring 
that automotive emission control devices^ are ^inspected and main- 
tained^ and by encouraging the .Planners and Politicians to follow 
land use and transportation policies whi,ch reduce environmental 
pollution. He will find some point sources ard represejfited by 
gamed Industrialists, with when he c^n deal directly, and other 
industrial sources arje represented by the computer. Also^ 
siWlated are the substantial emissions from motor vehicles and 
space heating. . ^ * . 

The APCO must develop a strategy for' achieving the ^reduction 
of eUrjtssions. He may propose air pollution regulations; which 
must be approved by the County Politicians. He may make general 
recommendations on emission standards. He may try to persuade 
Industrialists to' comply with recommendations or regulations, / 
and he can seek to inform anjl eduqate the simulated sources and 
general public through expenditures for pubJ^ic education. He* 
may recommend and solicit ptiblic s^ipport for the adoption of 
policies and restrictions on zonii^g, growth, land use and trans-- 
portation which impact on pollution of the air. 

But complaince with air pollution regulations or recommenda- 
tions* usually involves direct capita^ and operating costs for 
the Industrialists who may consider pollution less critical than 
their firm^s profit picture. Politicians may be concerned with 
levels o!£ industrial employment anc! tax ba^e, as well as with air 
pollution.""' Developers may support pollution regulations when 
their opportunities for profitable land and de^telopment trans- 
actions seem to be decreased by pollution, but they will also be 
concerned with employment and tax base. The public may support 
pollution control in principle but may object* to the increased 
costs of products and energy and the travel* restrictions which • 
I'tould be necessary to accomplish such control. 

The APCO may want to attpnpt to obtain voluntJ^ry compliance 
by negotiating with Industrialists to design a '•reasonable** a 
program for pollution reduction. The Industrialist c^rt Xfeduce 
pollution by changing fuel types, production .capacities and 
rates, pi^ocess rates, and control systepis. 

Although the APCO may seek to^ gain voluntary compljiance with 
air pollution regulations, he may filid that^onflicts arise when 
Industrialists refuse to cooperate. In HETWD-APEX the jresolution 
of such conflicts is handled through some form of hearing or 
adjudication in that of a judge or hearing board. Fineis assessed 
as penalties for violation of air pollution regulations may be paic' 
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at any tine by tlie offemling Industrialist, but* he can only be 
required to pay fines as a result of sone official judgnent 
represented in the above nanner. 

V/liil* the APCO ^is rioit concerned with effects of air pollu- 
tion on people and i)roperty, he will generally have relatively 
little precise information about those effects. 'He. will usually 
deal more directly with measurements of air quality and 
compared only to some standard acceptable air quality., Ilonitor- 
ing stations may be purchased by the AlfeO in any analysis area 
to get data on levels of concentration of critical pollutants in 
the a^ir. He caiv request an inventory of sources of smojce 
pollution. He can measure actual emissions from specific point 
sources and will have in his data estimates of the relative 
contribution of point, line,' and area sources .to the overall 
air pollution problem. He can make plant inspections to get 
data about sources sufficient to estimate ^their emissions. Ail 
of this information will appear in the computer printout in the 
cycle after the request is made, assuming the APCO budget 
allocation is sufficient. In 'IlETRO-APEX the APCO also gets data 
on the number of public complaints about smoke and odor from 
all analysis areas, and tae I>ii:TRO-APJiX NJiV/S includes complaints 
about specific emission sources and about general air quality. 
On the basis of all this data, the APCO can determine what air 
pollution problems exist, where -pollution levels are most severe, 
and what the iiajor sources^ are. ^ 

Since the primary goal in air pollution control is to pre- 
vent or reduce the harmful effects of pollutants, the APCO will 
be concerned vith air quality criteria, goals, and standards-- 
information which comes to him from various outside public and 
private agencies. He may start his activities by dealing directly 
with complaints about smoke and odor, as clues to the most 
readily-evident effects. Or he may start by tackling the control* 
of major emissions sources, which his measurements and inspect- 
ions indicate are the critical polluters. Or he may start witJi 
measurements of air quality to determine more clearly the nature 
and extent of his pollution problems. Generally, the APCO will 
find tliat his strategy involves all of these activities in some 
part, l?ut he Will be limited in the amount*"of funds he has avai- 
lable to carry them out. 

' The APCO may find the County and City Planners his most ^ 
effective allies in developing and carrying out his air pollution 
control program. In METRO- APEX, the Planners wiir be dealing 
primarily with public capital improvements and zoning. As a 
basis for their recommendations on these matters, they will be 
concerned with the relative locations of industrial, commercial 
and residential areas. Tiiey will be seeking to assist tlie *^ 
County and City political and business leaders iri improving the 
prosperity and quality of life for residents and the business 
climate for firms in their jurisdictions. They will be dealing 
with the interrelated problems of solid, liquid, and gaseous 
waste disposal. ' They will also deal with the problems of 
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major transportation routes and traffic densities, which affect 
notor vehicle air pollution enissions,. They will deal with com- 
mercial areas and housing densities , which affect space hcatinc 
emissions. Planners and APCO nay choose to, combine forces in 
making recommendations on zoning, traffic and transportation, and 
other natters which clearly influence air pollution emissions 
and pollution concentrations. The Planners nay request, the APCO 
to file a report on the environmental impact of the Planner's 
recommendations. The APCO may find it advantageous to make 
recommendations on the location of new industries (Exofirms) 
coming into the City and County, especially those which will cdd 
cri'tical pollution loads, 



In summary, the APCO has several major methods available 
for achieving air quality goals/ His time and budget may be 
used to: 

1. Propose regulations limiting the emissions of^pollutan 

2. Measure air quality by establishing and operating 
monitoring stations. 

3. . Carry out' plant inspections. 

4. Measure the' specific emissions of specific sources. 

5. Negotiate with Industrialists to gain their voluntary 
compliance wij;h reasonable emission standards. 

6. Work with the Planners and Politicians on land use, 
community growth and development, and transportation 
reforms which will impact air quality. 

7. Carry out public education, administration, and enforce^ 
nent programs to influence those emission sources that 
are simulated^ as well as those that are gamed.. 

8. Help develop env-ironmental policies which consider 
the interrelationships between air, water, solid waste 
and other forms of pollution. 
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Chapter 4 



ANNOTATED MR POLLUTION CONTROL OFFICER V/OUKSIIEET 



The APCO woiKsheet has five parts: (1) the Elite Opinion Poll, (2) 
the budget Request, (3) Federal Grant Application, (4) Air Pollution 
Legislation, and (5) a News Release." This worksheet will serve as 
the official record of yoiv agfncy. Space has been provided for you 
to record decisions over seveial years. At the end of each cycle, 
these decisions will be i.unsf erred to the computer. 



I.^ ELITE OPINION POLL 

Each year certain issues will appear in the 4IETRO-APEX NEV/ST 
whicli require decisions fron all role players, acting as the 
••eltTTe" or power structure of the comnunity. In some case$ 
the decision of the elite is binding on the Politicians and 
the poll can be considered the same as submitting a referendum 
to the voters. Here the nev/spaper will read "DECIDED BY 
OPINION POLL IiAJORITY." In other cases, the decision of the 
elite is merely advisory, and the Politicians can decide 
whether or not to heed their ma; date. Here, the newspaper 
will read "POLITICIAN'S ULTIIIATE DECISION BUT ELITE OPINION 
SOLICITED." (See the sample newspaper in ChapteV 8 of this 
manual.) ' ^ ^ 

Tlie outcome of the vote will be recapitulated in the next 
cycle's newspaper. For eAch issue outcome, the newspaper will 
also print the reactions /of five pressure groups--Civil Rights 
Groups, Effective Government Groups, Business Community, Labor 
Vote, Right-Wing Conservatives. 

Players should vote on all issues in the Elite Opinion Poll, 
including those on the Business Pago. Each role will have onp 
vote. In the cases where there is more than one person in ^a 
role, an agr ement must be reached. 

The Elite Opinion Poll is especially important to the Politi- 
cians because their actions relative to the poll may affeci 
their chances for re-election. 

Instructions ; Indicate your ro^le and the cycle number at the. 
top of thep^ge. Then put the issue number in the left hand 
column "Tf^iTs should not be confused with a project number), 
and die number of the alternative chosen in the adjacent ^ 
column. 



Example: 
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• 


J 

I Issue No, I 


Alternative I 


I 42 I 


2 I 


I 1 I 


3 I 


sample newspaper 


in Chapter 8. 



II. BUDGET REQUEST 

A, Public Information and iEducation^ 

Public Education is an integral part of any air pollution control 
program. Public education typically covers cost associated with 
reports^ technical neetings, news releases, conferences, and 
meetings with interested citizens groups. The Air Pollution 
Control Office can develop public awareness through a good 
public education program, and the amount of resources expended 
will affect tliis awareness. 

Instructions : Indicate the type of program in the left hand 
space and the requested funds in the right hand space. Then 
total the expenditures, 

E^ ample : 

A, Public Information and Education 



\ 



Programs 


I 


'''Costs 


television production 


I 


$5,000 


reports 


r 


• s m 


public schools procran 


I 





Total Public Information and Kducation 



$ 6.600 
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B. Administration and Enforcement . 

Administrative activities include many of the daily operating 
functions of an agency, Fpr example, they would include func- 
tions associated with the preparation ofthe budget, personnel 
matters, planning, records storage and-^retrieval , etc. 
The costs under this section of the budget include a large 
portion of the APCO's salary, as well as the general cost\of 
doing business, i,e,, secretaries, supplies, office machines, 
services, accounting, etc, 
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Enforcement activities, on the other hand, are those associated 
with drafting legislation, bringing violators to' trial, opera- 
tion of a complaint file,' building a court case, etc. 

As rtentioned ^bove, this section f tue budget includes a 
large portion of the APCO's salr . - , It also includes portions 
of the salaries of the rest of staff. To help you in 
determining the staff, requirements for your agency, a chart 
nay be useful. Refer to Manpower and Training Needs for Air 
Pollution Control , Report of the Secretary ot Heaitn, Education 
and Welfare, August 7, 1970, U.S. Government Printing Office, 
Washington, D.C, 

Instructions : In the left hand column, list the various 
administrative and enforcement programs of your agency. In 
the\ right hand column, list the costs associated with these 
programs. Then total these costs. 

Example : 

9. Administration and Enforcement 

Administration 

Programs Costs 

^>olicy J/ $2,000 

in t e r go V ^ t . r e 1 a|: i ons I $ 1 , 

sala ries ^ I $40,00 0" 
\ ' 

Total Administration $43,500 



Enforcement 

Programs I Costs 

preparation of cases I SZ,000 j 

Total Enforcement g2,XoQ 

\ 

Total Administration and Enforccndnt $ 45,500 
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•C. 1. Plant Inspections 

Plant inspections are the scheduled inspections nade by the 
agency which provide infornation developed from a walk- through 
inspection. For instance, an inspector can determine" 1) 
^ industry number, 2) analysis area^ (A. A.) location of plant, - 
3) process names, 4) process or fuel rate, 5) fuel type, 6) 
control systems, 7) snoke emission readings, and 8) odor 
readings. Up to 15 industries can be inspected during the 
year. 

The cost of each plant inspection is $1,500. The $1,500 
covers the cost of equipment, office space, training, secre- 
tarial cost, and miscellaneous expenses amortized over a 10 
year period of time. It also includes portions of the salarie 
of the^ inspectors and engineers who carry out the inspections. 

Plant insijection requests should be placed in descending order 
of preference, i.e., the most important plant inspection first 
followed by the next most important. If there are not enough 
funds in this budget category, plant inspections will be 
dropped from the list starting with those of lowest priority. 

Instructions : Enter the numbe^«^f the plants to be inspected 
this cycle in order of priority. The total should be multi- 
plied by $1,500. 

Example ; 

C.l. Plant Inspections 

Industries in Priority of Inspection INo. of ICost/ITotal Cost 
1/ 2/ 3/ 4/ 5/ 6/ 7/ S/ 9/10/11/12 Ilnsp. Ilnsp.IThis Cycle 
28/12/ /////// / / 1 1 inSOOt $3,000 

For typical information received from a plant inspection see 
Chapter 8, Annotated Printout. 

C. 2. Smoke Inventory 

Also under plant inspections the APCO can request a smoke 
inventory of each jurisdiction. This inventory would include 
a listing of industries in that jurisdiction and, the siioke 
emission readings .for each industry. The cost of this survey 
covers travel expenses, traiiijjgg for smoke inspectors, and 
processing of reports^j! )\ 

Instructions : Check the jurisdiction (s) in which the smoke 
inventory is requested. Add appropriate costs to plant 
inspection^ totals. 
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Example ; ^ 

C. 2. Snoke Inventory 

(1) Central City (AA's 1-13) > $ 6,000 

(2) Suburb (AA's 17-19) $ 2,000 (Check 

(3) Township 1 (AA's 23-28) $ 1^0 Selec- 

(4) Township 2 (AA's 14-16,20-22,24) $ 1,500 ~ tion(^) 

(5) County (AA's 1-29) $10,000 ~ 

Smoke Inventory Costs This Cycle $ 1,500 
Plant Inspections (C-1) + 

Smoke Inventory (C-2) » Total $ 4,500 

Typical Information Received From A Smoke Inventory; 

SMOKE INVENTORY TOWNSHIP TWO $1,500 

INDUSTRY AA . INDUSTRY SMOICE IN R 

NUMBER NAME 

9 15 Ilumpty Dump 3 

35 15 Saint Andre Asphalt 5 

36 20 Oriental Concrete Batching 0 

D. Emission Measurenents 

Emissions measurements involve .source testing and they require 
a sophisticated team of engineers and chemists* They also 
require more extensive equipment and laboratory services und 
involve a longer sampling time than that needed for plant^ 
inspections. For this reason , the cost of an emission measure* 
ment is twice that of a plant inspection* 

The $3^000 cost for each emii^sion measurement is basSd on an 
amortized cost for a beginning agency over a ten .year period* 

As with a plant inspection . the sum indicated here includes 
salaries of engineers, chci ^sts, etc., wKo are involved in \^ 
taking emission measurements. 

An emission measurement provides the same preliminary infor- 
mation as the plant inspection, so it is unnecessary to order 
a plant inspection when ordering an emission measurement. 

Emission measurements will provide all of the information 
listed for plant inspections, plus 1) emission rates in pounds 
per hour for Particulates, S02, CO, NOx and HC and 2) any 
violations of the State or County regulations, including the 
estimated number of days in vit lation. 
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Information obtained through a plant inspection or an emission 
measurement may be used as evidence in court* 

As with plant inspections , emission measurements should be 
listed in order of priority. If funds are not sufficient to 
cover all the neasuremej^ts requested, the ones of lowest 
priority will be dropped from the list first* There is a 
maximum of fifteen emission measurements that can be ordered 
each cycle. ^ I 

m 

Instructions ; Enter the numbers of the plants tb receive 
emission measurements in ordor of priority. Multiply the 
number of measurements requested by $3000 to get the total^ 
cost. 

Example : 

D. Emission fleasurements 

Industries in Priority of Emission Measure. I No, of I Cost/ ITotal Cost 
1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/10/11/12/13/14/151 E.M. I E.H. IThjs Cycle 

6/ // 7 ////////// I 1 I $5000 I }zm 

For typical information received from emission measurerients 
, see Chapter 8, Annotated Printout. 



E.. Air Quality Monitoring Stat ions --Purchase, Relocation and 
Operation ] 

3 

Air quality monitoring stations provide iii format ion' on the 
general air quality of an area. There are 29 possible sampling 
points within the County, one in each analysis area^fAA). The 
cost of each monito/ing station is $8,000. These stations 
provide protection For the equipment, ready accessibility, a 
supply of electricity, and are located so as to be clear of 
obstructions. OnceVa monitoring station is established, it 
cannot be moyed^ However, the monitoring equipment in the- 
station may be moved to another monitoring station, realizing 
that there is a cost associated witi. this relocation (to cover 
the costs of manpower, recalibration, hookup, etc.). For this 
reason, care should be taken in the selection of monitoring 
station locations. Factors thatt should be considered include 
meteorology, topography, growth potential, and the types of 
contaminants to be measured. 

After a monitoring station is established, 5 different types 
of air quality monitoring equipment may be installed. The 
APCO can purchase any individual or combination of the 5 
different types of air quality monitoring equipment. Also 
once a station (building and utilities) is established, the 
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APCO can purchase any additional pieces of equipment. If the 
APCO has purchased equipnent and wishes to obtain air quality 
data, he must allocate enough funds for the operation of the 
equipment, lie can move the air quality monitoring equipnent 
to another analysis area, providing there is a station there# 
TJie-ccSst of moving his air quality monitoring equipment 
^x^epresents the labor costs involved in dismantling, transpor- 
ting, reconnecting, and recalibration of this delicate equip- 
ment in anotuer area. 

The following table should be used in determining the original 
purchase price, operating costs, and relocation costs. Before 
any of the air quality monitoring equipment can be purchased, 
the APCO will need a station to house* it. Cost of this 
station is $8,000 for each analysj^s area and is a one time cost 
only. ' ^ ' 



Costs Associated With A.Q, Itonitoring Equipment 



I 
I 
I 


Type 


1 

I Pollutants 
I Monitored 


I Equipment I I 
I Purchase I Operating I 
I Price I Costs I 


Reloca- I 
tion CostI 


I 


1 


t Particulates 


I $2500 , I $1500 I 


$1000 I 


I 


2 


I Sulfur Dioxide 


I ' S4000 ' I ' llftOO 1 


$1600 ! 


I 


3 


I Carbon Monoxide 


I $5000 I $2000 1 


$2000 1 


I 


4 


I Oxides of Nitrogen 


I $7000 I $2400 1 


$2S00 I 


I 


5 


I Hydrocarbons 


I $4000 I $1000 • 1 


$1600 1 



IVhen a monitoring station is installed and operating in an 
analysis area, the following information will appear on the * 
computer printout for the APCO role: 



V) either a mean value or 8 hour maximum value in micrograms/ 
cubic meter. (CO in milligrans/cu. meter). 

2) either a maximum value for a day, 1 hour time period op a 
3 hour time period in micrograms/cu. meter (CO is in 
milligrams/cu. meter). 

3) the number of days over a certain reporting level. At 

the outset these levels are in agreement with the standards 
set by the Federal Unvironrtental Protection Agency under , 
the 1970 Clean Air Amendments • 

In summary, there are three types of decisions involviifg 
monitoring stations. The first is the choice of the analysis 
area in xvhich to locate the station. The second involves the 
type of equipment to be purchased and operatea at that station. 
And thiid .is the selection of a reporting level for each 
pollutant to be measured. 
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Instructions ; To move existing air quality monitoring 
equipment enter in the worksheet the old analysis area 
(where the equipment is currently located) and the number 
of the new analysis area (where the equipment is to be re- 
located) ; and by using the ''Costs Associated with A.Q. Moni- 
toring Equipment '• chart, check the appropriate type of 
equipment to be moved and indicate appropriate moving and 
operating costs* If there is no existing monitoring station 
in the new analysis area, one will have to be purchased. 

Exaitipleig 



1. Relocation Costs (existing equipment) 



Old 


I New 


I 


Type of Equipment 


I 


Reloc. 


I Oper. 


I Is Station 


AA 


I AA 


I 


To Be Moved 


I 


Costs 


I Costs 


I Existing? 




.1 


I 


1 I 2 I 3 I 4 I 5 


I 




I 


lYesINo e §800u/no 


5 


I 7 


I 


_ I.JC I I I 


I 


$i600 


I $1800 


I X I 


5 


i 8 


I 


X 1- I 1 1 


I 


$1000 


1 $1500 


I 1 X $8000 




I 


I 


I I 1 I 


I 




I 


II 



(a) Total Relocation Costs $ 2600 

(b) Total Operating Costs ^ $ 3300 

(c) Purchase of Hew iMonitoring Stations 1 6 $8000 ■ $8,000 



(Nqte: Example only - these totals are not included in 

following budget and annotated printout. Chapter 8.) 

Instruct ions ; For the purchase of new equipment or the opera * 
tion of equipjueht that is not being moyg^ , enter the analysis 
area where, the equipment will be oper^ing. Then assign a 
priority to each station. "(This will aetermine which ones are 
to be operated in case of insufficient funds. By using the 
"Costs Associated with A.Q. Monitoring Equipment*' chart, check 
the appropriate type of equipm^ .t, purchase and operating/costs. 
tf there is no existing monitoring station in the analysis area, 
one will have to be purchased. Finally, under part 3 come up 
with the appropriate totals for the worksheet. 



Example : j 

2. Ilonitoring Stations and New Equipment Purchase 5 
Operations 

I I Types of lEquip. lOper. lis Station 



AA I Priority I J^^uipment IP urch» ICosts IExisting? 



I 




I 1/ 2/ 


3/ 


4/ 


SICosts I lYesiho i 


[ >;8000/no 


1 I 


1 


I x/ x/ 


x/ 


x/ 


I$10500I$77u0I I X 


$3000 


-T7— I — 


2 


I X/ / 


/ 


/ 


1$ 25001515001 1 X 


$8000 


I 




I / / 


/ 


/ 


I III 





1 



4.-9 



. (d) Total Equip. Purch. Cost, :;21000 

(e) Total Operating Costs $9200 

(f) Purchase of Nevtf Ilonitoring Stations 2 0 C8000 = Sie.OOO 

(g) Total Cost of :}ew Stations (c + f) $16,000 

V 3. Totals 

Total Equip. Purchase Costs (d) $21,000 
Total Costs of New Stations ^g) + ^16,00u 

(h) Total Station § Equipment Purchases $37.000 

Total RtJlocation Costs (a) $ 0 

Total Operating Costs (b) + g 0 

Total Operating Costs' (e> + g^ZfflT 

(i) Total A.Q. Operating § Relocation Costs ^ t 9,200 
(a+b+e) , 

4. Monitoring Station Reporting Levels 

Instructions ; To change monitoring station reporting levels 
indicate the new values under the appropriate pollutants. The 
initial values are the 1970 Clean Air Amendments Air Quality 
Standards. 

Example : 



4. iionitoriiig Statr^oh Reporting. Levels 




Particulates I SQfl I CO . I MOx I IIC 
260. I 565. I 40. I 100. I 160. 

III. BUDGET SUfClARY AND BUDGET ESTIIiATES 

4^1. ^ Budget Summary ^ 

Each year (cycle) a budget request for the cycle, a projected 
budget fgr the next cycle, and a budget estimated for the 
following (3rd) cycle is prepared by the APCO and submitted 
to the head of the Environmental Quality Agency. The EQA then 
submits a total budget for all offices under his jurisdiction 
to the County Board of Supervisors. The Board then has three 
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options: 1) to adopt a one,]two, or three cycle bu.dget without 
modification; 2) to revise the budget (s) before adoption; or 
3) to reject entirely. If the budget proposal is modified, 
the functional budget must be rearranged to reflect the 
change. It is important to remember that programs will be 
cut to match funds allotted in the functional budget according 
to the priorities you have, set within each functional category, 
i.e., plant inspection, emission measurements, and air quality 
monitoring stations operations. 

Each year a budget proposal must also be submitted to the 
Federal governnenr^ if their assistance is requested. Federal 
funds are usually available on a a matching basis. Matching 
is based upon the totals and does not apply to the distribution 
among functional categories. Ordinarily, Federal grants are 
for a three year period. However, these grants dimply involve 
the total maximum Federal funding available, and specific 
functional allocation must be approved each year. 

Instructions : Take the totals from each of the functional 
categories and place them under the corresponding headings of 
the Budget Sujnmary.' Then allocate the appropriate portions 
of the total to the County and Federal governments. Finally, 
submit the completed budget to the EQA officer who will then 
submit the budget to the authorizing County official for his 
signature. All budgets must be approved by the County Poli- 
ticians at a public hearing. 



Example ; 

1. Budget Summary (Cycle N) 

A. Public Info. Q Educ. 

B. Admin. f|* Enforce. „ 

C. Plant Inspection 

D. Emission Measurements 
e; Sta. f, Equip. Pur. (n3h) 
F. Sta. Oper.Reloc. (E3i) 



I County I Federal I Total I 



I 


$ 2.000 


I 


$ 4,^0u 


I 




6,6001 


I 


$14,200 


I 


$3i;500 


I 


# 


45.^001 


I 


$ SlOuO 


I 


s i;50o 


I 




4l5flOI 


I 


5 1.000 


I 


s 2;oo0 


r 


$ 


3.0P0I 


1 


5* 4.500 


I 


$32,500 


I 


$ 


stIoooi 


I 


5 4,000 


I' 


5 5,200 


I 


$ 


9.Z00I 



Total Budget Summary $28,700 $77,100 $105.800 

Signature of County Representative 

Signature of Federal Representative 



2. Budget Estimates 

For long-range planning purposes, an estimated budget for 
th.e second and third cycle (year) may be proposed^ This 
portion of the budget may be used for APCO planning purposes 
or the EQA may get County and Federal approval for a three ' 
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year period. If these budgets are filled out, they will 
appear in the cycle printout • If one or botji are not filled 
out, they will not appear in the printoutt 



Instructions : See Budget Summary, Section III-l. 
Exanple : See Budget Summary, Section III-l. 

3. Federal Grant Application 

Federal funds are available to help local and state agencies* 
in establishing and maintaining 'effective programs. In order 
to receive funds, formal presentation must be made to the 
Federal government representative in the game. (ThcGame 
Overall Director will see that you have access to this repre- 
stjntativeO Funds are granted just prior to the cycle in. 
which fund^h are to be used; hoi^ever, you should lay the ground 
*work several cycles before the need arises. If additional 
funds are i^eeded during the usual three year grant period, 
supplementary funds may be received by: making a request to 
the Federal representative. Detailrs^n air pollution grants 
may be obtained by consulting the Game Overall Director. 

Instructions ; Enter the funds authorized by the Federal 
representative in the spaces under each cycle in which the 
funds are to be granted, for either regular or supplementary 
grants. Finally, secure the signature of the authorized 
Federal representative. 

Example ; ^ 

3. Federal Grant Application ' 



Original Funds 
Granted for Cycle 
Additional Funds 
Granted for Cyk^e 

Total Funds \ 



Cycle__l(N) 


I Cycle__CN+l)| I Cycle__(N+2) 








I I 


$77,100- 


I I 




I I 




I - I - 




t I 


$77,100 


I I 



Signature of Federal Representative 
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If Federal funds had been requested and granted for cycle 2 
or 3 the printout would indicate the amounts by cycle. 



Example ; 

FEDERAL FUNDS AVAILABLE (ON A 3-FOR-l BASIS) 
FOR NEXT TWO CYCLES 



CYCLE 2 
CYCLE 3 



$ 



TOTAL FOR /TV/0 YEARS $ 



0. 
0. 



0. 
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AIR POLLUTION LEGrSMTION ^ 

The APCO naypbe invol^d dn developing legislation on 'two 
levels. First, proposkls nay be sent to the State Legislature 
for new-State regulations concerning air pollution. The State 
will take into cons id/grat ion any proposals coning fron AE^EX 
County, but it sho^M be recognized that APEX is only one of • 
many count ies--ii^-the State. Any change in State Legislation 
will be reported on the APCO conputer printout, r^nd through 
the News Ifedia. (The Legal Reference Manual should be consulted 
for infomation concerning legislation at the start of the 
game) . • 

iThe APCO nay also w-ork on the local layel and concentrate on 
having legislation approved by the County Board of Supervisors. 
It is important to remember that alii local regulations can be 
approved dnly after a public hearing is held on the proposed 
regulation, (see Enabling Legislation in the Legal Reference 
Manual). The County Board nust formally adopt a regulation 
before it becomes a law. 

This section of the worksheet gives you the opportunity to 
recommend ref^lations" covering Particulates, S02, CO, NOx, and 
HC in either pounds of pollutant per hour of operation, or in 
pounds of pollutant per 10^0 pounds of production (or if a fuel 
process, per 1000 pounds fuel used). The worksheet also has 
space to, recommend regulations covering smoke emissions in 
Ringeilmann numbers and odor emissions in St4nkelmann numbers 
(see Glossary for definition). A reconlIUStdatl^(m on the maximum 
daily fiij^ level for violation of these /regulations nay also be 
made, / 1 

If the categories for legislation on the worksheet do not 
meet your needs, it is not necessary to use them. . You nay 
develop any type of ordinance structure that best enables you ^ 
to carry out your control strategy. However, the computer 
printout will reduce the work required to check for possible 
air pollution control regulation violators if the ordinance is 
expressed in terms of maximum permissible emissions in. 
pounds of pollutants per hour or in pounds of emissions per 
1000 pounds of finished materials (or in the case of fuel, 
pounds per 1000 pounds of fuel used) . 

Instructions ; In section A fill in the appropriate categories 
tor proposed County Regulations. Then obtain the signature 
of the authorized County Boatd Official if the regulations 
are approved after a public hearing. 

Use section B to m ^e any recommendations to the State/for 
air pollution legislation. y"^ 
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Exaraple t 

A, County Regulations 

Initial IMax. I Lbs/llr. . ILbs/1000 LbsProd. I I 

of Co. I Fine IPartlSOZICOINOxIIlC IPartlSOZICOINOxIHCISmokelOdcr 

Board ILevel I III I I I II III 



-r-, J J 


•I I 1' I 1 1 


I 


1 


I 


I 




I 


I $500 I 40 


12001101140110 13 1. 


I 


I 


I 


I 


2 


I 


B. Reconu.iendations 


to State on Regulations 














I I 


1 I 1 I I 1 


I 


I 


1 


I 




I 


I I 40 


I200I10I140I10 I 3 I 


I 


I 


I 


I 


2 


I 2 



V. NEW RELEASE 

. > 

Each cycle you should report ^ our activities to the community. 

This is partially accoi^plishcd'by making a n'.vrs release to the 
News Media. * i 

Instructions : Develop and write a news release or publication. 
Present the news release to the representative at the News 
Media. 

Example : 

APCO News Release 

This year the Air Pollution Control District succeeded 
in prosecuting three firms for violation of tha air 
pollution control ordinance. The reduction in pollution 
was .... 



Role 



ELITE OPINION POLL 



Cycle Number 



Issue No. 



Alternative 



4 
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Air Pollution Control Officer 



Cycle 



II. BUDGET REQUEST 

A, Public Information and Education 



Programs 



Costs 



Total PubXic Information and Education 



/ 



B. Administration and Enforcement 
Administration 
Programs 



Total Adjninistration 



/ 

Costs 
—7 



Enforcement 
Program^ 



Total Enforcement 



I Costs 



Total Administration and Enforcement 



C* 1. Plant Inspections 

Industries in Priority on Inspection*! No, of I Cost/ IJp^^^ S^^^ 

I I I I I I I I I ~r-7 r 



1/ 2/ 5/ 6/ 7/ 8/ 9/10/11/12 I Insr)> I InsP. IThis- Cycle 

I ^1500 I 
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f 

Air Pollution Control Officer 



C. 2« ■ Snoke Inventory 

(1) Central City (AA's 1-13)* 

' (2) Suburb (AA's 17-19)* 

(3) Township' 1 (AA's 23-28)* 

(4) Township 2 (AA's 14-16,20-22,24)* 

(5) County (AA's 1-29)* 

\Smoke Inventory Costs This Cycle 

Plant Inspections (C-1) + 
•Smoke Inventory (C- 2) = Total 



6,000 
2,000 
$ 1,S00 
$ 1,500 
$10,000 



$ 



(Check 
Selec- 
tibn(s) 



I). Hraission ileasurements 

Industries in Priority of Emission Ileasure.*! llo. of I Cost/ ITotal Cost 

1/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/10/ 11/12 /13/14/151 E.U. I E.II. IThis Cycle 

I I l~l I I ! I I I I I I I 1 I $3000 I 



E. „ Air Quality fionitoring Stations--Purchase, Relocation, and 
Operation 



• Costs Associated With A, Q. Monitoring Equipment 



I 

I 
I 


Type 


I 
I 
I 


Pollutants 
lioiiitored 


T 
I 
I 


Equipment 
Purchase 
Price 


T 
I 
I 


OperatingI 
Costs , I 


RelocationI 
Costs I 


1 


1 


I 


Particulates 


I 


^12500 


1 


U500 I 


$1000 ■ I 


I 


t . 


I 


Sulfur Dioxide 


1 


$4000 


I 


51800 I 


§1600 I 


1 


3 


I 


Carbon Monoxide 


t 


$5000 


I 


$2000 I 


5-2000 I 


1 


4 


t 


Oxides ot Nitrogen 


I 


§7000 


I 


s;2400 I 


s;2600 1 


I 


5 


I 


Hydrocarbons 


I 


f?4000 


I 


.'!il800 I 


51600 I 



!• Relocation Costs (existing equipment) 



01d*INew*I 
AA. I AA I 


Type 
To, 


<^f Equipment* 
-^Be Moved 


I Reloc. 
I Costs ■ 


[ Oper. 
[ Costs 


I 
I 


Is Staticji 
Existing? 


I 1 


1 I t 


I 3 I 4 IS 


1 . 




1 


YesIMolSeOOO/No 


I I 


I 


I I I 


W ■ 




I 


I 1 


I I 


I ■ 


1 I I 






I 


I I - 


I 1 


I 


I 1 I 


1 




I 


I I 


' I 1 


I ■ 


.11 I 


I 




I 


I I 


1 I 


I ■ 


11 1 ■ 


1 




I 


I I 



(a) Totai Relocation Costs 



■(b) Total Operating Costs C 

(c) Purchase of New Monitoring Stations @ $8000 = 



Air Pollution Control Officer 



2. 



Monitoring Stations and lieu Equipment Purchases Q 
Operations 



I I Types of 
AA* I Priori t)** I Equipricnt* 


I 
I 


Equip. 
Purch. 


I 
I 


Oper. I 
Costs I 


Is Station 
Existing? 


I I i/rn/^n 


I 


Co^ts 


I 


1 


YesIMo @ §800f 


I I I I : t 


I 




I 


I 


I 


1 I I I I I 




^ 


I 






I 1 1 1 I I 








— r 


I 


I • I I I I I 


I. 




I 


- ' - - L 


. I 


■ 1 1 I I I I 


I 




I 


I 


I- 


I 1 1 1 I 1 


I 




I 




I 


I I I I I I 


I 




I 


I 


1 



(d) Total Equip. Purch. Cost $ 

(e) Total Operating Costs $ 

(f) Purchase of New flonitoring Stations 
(C) Total Cost of I!ew Stations (c + f) 

3. Totals 



@ $8000 = $ 



Total Equip. Purchase Costs (d) f. 
Total Costs of IJexv Stations (g) + $ 



(h) Total Station 5 Equipijient Purchases 



Total Relocation Costs (a) 
Total Operating Costs (b) 
Total Operating Costs (e) 



(Enter on III,1,E) 



(i) Total A.Q. Operating f| Relocation Costs $ . 

(a+b+e) (Enter on III.l.F) 



4. Monitoring Station Reporting Leve^ . 

Particulates* I S02« I CO* I NOx* I IIC* 
I 1 1 1 



JC 




Air Pollution Control Officer 



III. BUDGET SUMIIARY AND BUDGET ESTIMATES 
1. Cu^dget Summary (Cycle H) 

A. Public Info, f, Educ, 

B. Adnin. 5 Enforce. 

C. Plant Inspection 

D. Emission Ileasuremcnts 

E. Sta^. fi Equip. Pur. (E3h) 

F. Sta. Oper.Reloc. (E3i) 
Total Budget Summary 



County* I Federal* 
^-^-^ 



Total 



Signature of County Representative 



Signature of Federal Representative 



2\ Budget Estimates for Cycle 
(14+1) 

XI Public Info. fi Educ, 
n. Admin, fi Enforce. 

C. Plant Inspection 

D. Emission lieasurements 

E. Sta. f, Equip. Pur.. (E3h) 

F. . Sta. Oper.Reloc. (E3i) 

Total Cycle (N+l) Est. 



County^ 



-7 

Federal* 



Total 



Budget Kstinates for Cycle 
, ^ 

AT Public Jnfo. f, Educ. 

B. Admin, fi Enforce. 

C. Plant Inspection 

D. Rnission Measurements 

E. Sta. f, Equip. Pur. (E3h) 

F. Sta. Oper.Reloc. (E3i) 



County^ 



Federal* 



Total 



Total Cycle (N+2) Est. 
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Air Pollution Control Officer 



3, Tederal Grant Application 

Cycle_(N) 

Original Funds 

Granted for Cycle 

Additional Funds 

Granted for Cycle* ^ 

Total Funds 



Signature of Federal Representative 



IV^ AIR POLLUTION LEGISLATION 
A* County Regulations 



Initial I flax. I . Lbs/IIr.^- . ■ ILbs/1000 LbsProd,^! I 
of Co. I Fine-^ IPartI502IC0tI>J0xI{iC lPartISO2IC0INOxIIICjSmoke*I0dor* 
Board I Level-^ I I I I I I I I. I I I I 



t I 


1 I 


I 


I 1 t 


t 


i 


I 


I 


i 


I I 


I I 


I 


I I I 


I 


I 


I 


I 


I 


B. Recommendations 


to State 


for 


Regulations* 






— r 






1 1 


I I 


I 


I I I 


1 


I 


I 


1 


r 


I I 


I I 


I 


I I I 


I 


I 


I 


I 


I 



TOS SPkCT: FOR ROLE ADVISOR ORIY 
IP 



Cycle__(N+l) I Cycle__(N+2) 
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Cycle Ilo. 



(Name of the submitting role) 



:iEWS RELEASE 

The following is submitted to the 
dews Media for possible publication^ 



—7 _ — ____ — . . . 

Editors Recommendation: PRINT TELEVISn 



INVESTIGATE FURTHER OR REWRITE 



Cycle :io. 



/ V NEWS PxELEASE 



(Name of the submitting role) 



J The following is submitted ^o the 

^ Mews Media for possible publication^ 



T 



Editors Reconmendation: PRINT TELEVISE 

'ERIC 



9^. ^ INVESTIGATE FURTI^R OR REWRITE 
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Bacliground Information 
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i. 

BACKGROUND iriFORILMIOIJ FOR.APCO ROLE 



!• Clinatological Summary 

The climatology of this region is characterized by an average 
annual temperature of 54.3^ F and an average annual precipitation of 
41«23 inches. There is a prevailing westerly wind with a mean 
hourly speed of 9,6 miles per hour. In Figure 1 there are wind roses 
which represent 10 years of weather observations taken from the air- 
port in analysis area 29. Each line in the wind rose is a vector 
which represents the percent of time or the speed in miles per hour 
that the wind travels in a particular direction. (The direction of 
the vector is toward the center of the wind rose.) Inversion frequency 
is also presented in Figure 1. 

Figure 2 contains information on degree days in APEX^County. 
A degree day is defined as the difference between the average temper* 
ature for the day and the base temperature in degrees Fahrenheit. 
In APEX County, the base temperature has been set at 65** F. As an 
example, if the average temperature on January 31 is 32** F, then the 
degree day would be 65** F minus 32** F, or 33** F. The concept of degree 
day was developed to aid in calculating the space heating requirements 
under different weather conditions. 



2. Topography 

The topography of APEX County is typical of the areas of the 
North Central United States. The area is characterized as flat with 
no sharp breaks in topography. The most prominent topographical 
feature is the Red Oak Riv^r whicl^>4oins the Great River in the heart 
of tcwn, and continues to flow toward the west. As a result of glacial 
deposits several unusual soils are found in this area which are ideally 
suited for vegetable crops such as lettuce, tomatoes, beans, and 
alfalfa. 



3. List of Ilajor Indu^ries 

The Chamber of Commerce has published lists containing infor- 
mation about the major industries in APEX County. These^ lists are 
included as Figures 3, 4 and 5 and they record the location, the name, 
the number, and the initial production capacity of 40 major industries. 





/ 



4, Emission Factors--Point Sources 

Emission factors are used to nalce very rough .estimates of the 
pollution emitted from uncontrolled air pollution sources. The emis- 
sion factors recorded in Figures 6 and 7 have been specifically 
adapted for use in the JIETRO-APEX game and should not be used else- 
where. 

■ • 

To calculate the emissions fron a combustion process-. Figure 6 
should be consulted'. The appropriate emission factor should be multi- 
plied by the fuel use rate for that industry. For example, if the 
Pulp Plant uses high grade oil, the appropriate emission factor for 
particulates is in the range of .24 ,to .40 pounds of particulates per- 
barrej of oil. A figure in tliis range is multiplied by the fuel rate 
which is obtained when a plant inspection or emission measurement is 
•ordered^ The particulate emissions are then calculated, as follows: 

>32 lbs. Part. 48 bbl. oil 7.2 Ibs/hr. Particulates 

* \ bbl, oil X Hour - for the combustion process 

If the! fueJL rate 5s not known, it can be estimated by consulting Figure - 
8, , the' properties of fuels used in APEX County. 

To calculate emission^ from a production process. Figure 7 
should be used. In this case the emission factor for the appropriate 
type of industry is multiplied by the process rate. For example, to 
calculate particulate emissions from the Pulp Plant, an emission 
factor in the range of 14 to 16 Ibs/hr is used. This is multiplied 

tonsAJay " 

by a process rate of 300 ton:/cfay for the recovery process. The 
emissions are then as follows: 

15 Ibs/hr Part. 4500 Ibs/hr Particulates 

tons/day x 300 tons/day « for the recovery process 



5# Properties of Fuels Used in APEX County 

Jigure 8 contains data on fuels presently used in APEX County, 
ta can be important in determining emissions from the combus- 
ocess of an industry. It can also be used to. estimate the 
of a fuel change. , For example, if a combustion process used 
hr of 'ao-grade'* oil with a heating value of 4.2 x lO^^BtU/bbl, 
a total of 168 x lO^^BTU/hr are being gencratecl. A simple equation 
for fuel change would be present fuel use rate (fuel units/unit of 
time) x heating \^alue of present fuel (BTU/fuel unit) « unknown fuel 
use rate (fuel units/unit time) x heating value of proposed fuel 
(BTU/fuel unit). It should be noted that the heat generated by a 
combustion process can be used for many purposes, irrespective of 
the fuel used by the process. 
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6. Line Sources 

Autonobile traffic is considered a line source. There are 
approximately 2.1 people per registered automobile in APEX County in 
Cycle 1. Gasoline sales for Cycle 1 indicate 1.9 gallons of gasoline 
are used per auto per day. Figure 11 which is taken from EPA ^ 
Publication AP-42., presents emission factors for gasoline and 
diescl engines. 



7. Cbntrol Equipment 

Each industry^ can install air pollution control equipment. 
Figure 10 represents general information on control systems including 
the estimated initial cost And the expected annual operating costs. 
However, the exact equipment size, efficiency, and cost of a control 
device for a particular industry can only be obtained when that industry 
orders a consultant survey. 



8. Area Sources 

Space heating is a major source of pollution from area sources. 
Each of the five household types is considered to use a characteristic 
fuel, i.e., the low income group uses the lowest quality and the 
higher income uses natural gas heating. For calculation methods you 
should consult Guntis Ozolins and Raymond Smith, A Rapid Survey Tech - 
nique far EstimatinR Community Air Pollution Emissions , public Health 
Service {no. yyy-AF-Z5?j. ^""'^ 



9. Indirect or Complex Sources / 



These sources are stationary facili^gi which indirectly generate 
pollution by means of the mobile source (automotive) activity assoc- 
iated with them; also the increased pollution arising from growth of 
new commercial, industrial and residential development including the 
resultant increased electrical demand, heating, motor vehicle traffic 
and solid waste production. Examples of this type of source are 
major highways, airports, amusement parks, shopping centers, sport 
complexes and other large developments. 

The potential pollution from such proposed large developments 
is difficult to predict; hoi^ever, the APCO should work closely with 
the Planners to anticipate the ^environmental impact of such growth. 
References: (1) Federal Register, Vol. 38, No. 74, April 18, 1973 
and Vol. 38, No. 116, June 18, 1974; (2) Report on Guidelines for . . 
Relating Air Pollution Control. to Land Use and Transportation Planning 
in the State of California, Livingston and Blayney, City and Regional 
Planners, San Francisco, California, July 1973 (prepared for the 
California Air Resources Board). 
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Figure 1. WIND ROSES BY SEASONS 
Inversion Frequency 44%. Inversion Frequency 42% 



/ 




• 



10 ^ 20 miles/hour 



Figure 2. DEGREE DAYS FOR APEX COUNTY BY MONTH* 
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J 


JL 


■ ■ m 
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0 


N 


D 


s 

ANNUAL 


986 


907 


704 


402 


104 


0- 


0- 


0 47 


269 


573 


902 


4,866 



*a degree day is defined as the di^fference between the average temperature 
for the day and a base tempetfature (65* for APEX). 
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Figure :r 

' CIIAIIBER OF COISmRCE 
, LIST OF IIAJOU lilDUSTRl^S BY INDUSTRY HUIIBBR 



INDUSTRY . 
NUMBER • 



IIIDUSTRY NAI-IE 



PRODUCTION 
CAPACITY 



LOCATIO 
(A. A.) 



1 

2 
3 
4 
5 
6 

' 7 
8 
9 
10 
11 
12 
13. 
14 
15 
16 
17 
18 
19 
20 
21 
22 
; 23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
.33 
34 
35 
36 
37 
C 38 
39 
40 



Shear Power Company 
People's Pulp Plant 
Rusty 's Iron Foundry 
Ge^talt Halt Brewery 
Caesar's Rendering Plant 
Dusty Rhodes Cement Company 
Shick Cannery 
Ilunicipal Incinerator 
Ilumpty Dump 
Flies Dump 
Auto Assembly Able 
Auto Assembly Baker ' 
Auto Assembly Charlie 
V/olverine Forging Plant 
Finch's Forging Plant 
Smithy's Forging Plant 
Ahead Forging Plant 
V/ordy Printing Company 
Bogus Printing Company 
Boylan's Fertilizer 
Peter's V/ater Heaters 
Tar Heel Asphalt Paving 
Concrete Batching 
Spartan Galvanizing Company 
Ilonkey Brass Melting Company 
Trojan Varnish Ilanufacturing 
Hannah Feed and Grain ^ 
La Rue Soap ajiU Detergient 
Acme Dry Cleahing 
Trojan Dry Cleraning 
Los ten Foundry - Iron 
Dusty 's Cement Products 
Rembrandt's Rendering Facility 
VJiffenpoof Fertilizer 
Saint Andre Asphalt' Paving 
Oriental Concrete Batching 
Daily Journal Printing 
Tiger Body Assembly . 
Academic Feed and Grain 
Spotless Dry Cleaning 



500 
300 
50 
8740 
/23 
12500 
/9560 
/ 200 



Megawatts 
Tons/ Day 
Tons/Day 
Bbls/Day 
Tons /Day 
Bbls/Day 
Cases/Day 
Tons/Day 
Tons/Day 
Tons/Day 
Cars/Day 
Cars/Da)f 
Cars/Day 
Tons/Day 
Tons /Day 
Tons yPay 
Tdns/tJay 
Feet/Hr 
Feet/Hr 
Tons/Day 
She lis/ Day 
Tons /Day 
Tons/Day 
Tons/ Day 
Tons/Day 
Gal/Day 
Tons/Day 
Tons /Day 
Lbs /Day 
Lbs/ Day 
Tons /Day 
Bbls/Day 
Tons/Day 
Tons/Day 
Tons/Day 
Tons /Day 
Feet/Hr 
Autos/Day 
Tons /Day 
Lbs /Day 



2 
5 
27 
12 
23 
3 
10 
15 
26 
4 
4 
6« 
7 
6 
2 



6 
2 
7 
8 

12 
8 
5 

10 
1 
1 
4 
7 
5 
3 

27 
1 

15 

20 
7 
3 

13 

11 
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Figure 4 

CILMIBHR OF COrrnRCH 
LIST OF ilAJOR INDUSTUIES BY ANALYSIS AREA 



LOCATION 
(A. A.) 

1 

1 
1 

2 
2 
2 
3 
3 
3 
4 
4 
4 

" 5 
5 
5 
6 
6 
6 
6 
6 
7 
. 7 

7 

8 



10 
10 
11 

12 
12 
13 
15 
15 
20 
23 
26 
27 
27 



INDUSTRY NAiME 

Hannah Feed and Grain 
LaRue Soap and Detergent 
Wiffenpodf Fertilizer 
Smithy's Forging Plant 
Boylan's Fertilizer 
People's Pulp Plant 
Shi ok Cannery * v 
Dusty 's Cement Products 
Tiger Body Assembly 
Auto Assembly Able 
Auto Assembly Baker 
Acme Dry Cleaning 
Rusty 's Iron Foundry 
Monkey Crass Melting Company 
Losten Foundry 
Auto Assembly Charlie 
Finch's Forging Plant 
Aliead Forging Plant 
V/ordy Printing Company 
Bogus Printing Cbmpany 
V/olverine Forging Plant 
Peters V/ater Heaters 
Trojan Dry Cleaning 
Daily Journal Printing 
Shear Power Company 
Tar Heel Asphalt Paving 
Spartan Galvanizing Company 
Trojan Varnish r.anufacturing 
.Hunicipal Incinerator 
Spotless Dry Cleahing 
Caesar's Rendering Plant 
Concrete Batching 
Academic Feed ^nd Grain 
Ilumpty Dump 

Saint Andre Asphalt Paving 
Oriental Concrete Batching 
Dusty Rhodes Cement Company 
Flies Dump 

Rembrandts Rendering Facility 
Gestalt Halt Brewery 



PRODUCTION 
CAPACITY 



INDUSTRY 
IIWIBEP^ 



360 
480 
180 
200 
130 
300 
9560 
12500 
500 
500 
20 

m 

50 
14 
50 
100 
200 
200 
18000 
18000 
200 
700 
800 
13000 
500 
1600 
24 
6G0 
200 
800 
23 
1600 
360 
250 
1600 
1600 
12500 
250 
23 
8740 



Tons/Day 
Tons /Day 
Tors /Day 
Tons /Day ^ 
Tons /Day ' 
Tons /Day 
Cases/Day 
Bbls/Da)!^ 
Auto^/Day 
C>ri/Day 
:ars/D3v 

Lbs/D^y 
Tons /©ay - 
Tons /Day 
Tons /Day 
Cars /Day 
Tons /Day 
Tons /Day 
Feet/IW,. 
Feet/Hf ; 
Tons /Day 
Shells /Day 
Lbs /Day 
Feet/Hr. 
Megawatts 
Tons /Day 
Tons /Day 
Gal /Day 
Tons /Day 
Lbs /Day 
Tons/ Day 
Tons /Day 
Tons /Day 
Tons /Day 
Tons /Day 
Tons/Day 
Bbls/Day 
Tons /Day 
Tons /Day 
Bbls/Day 
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ciiAi'Bnu OF co;.<iiRcn 

LIST OF liAJOR i:,'DUSTUU::i BY TYrn 



INDUSTRY 
MUMBDR 



INDUSTRY NAIIE 



PRODUCTION 
CAPACITY 



LOCATION 
(A.A.) 



FOOD AND AGRICULTURAL 



27 
39 

5 
35 

4 

•» 
/ 



18 
19 
37 



26 
20 
54 
20 



22 
35 
6 
32 
23 
36 



3 
31 
25 
24 
17 
15 
10 

:4 



Hannah Feed and Grain 
Acadenic Feed and Grain 
Caesar's Rendering Plant 
Rembrandt's Rendering Facilitv 
Gestalt Malt Brewery 
Shlc^c ."annery 

PRFNTING AND PUBLISHING 

Wordy Printing Conpany 
Bogus Printi'^g Cor.pany 
Daily Journal Printing 

Clii-MICAL PROCESS INDUSTRY 

Trojan Varni«='! Manufacturing 
Bovlan's Fertilizer 
V;i£fenpoof Fertilizer 
LaRue Soap and Detergent 

HINERAL PRODUCTS INDUSTRY 

Tar Heel Asphalt Paving 
Saint Andre Asphalt Paving 
justy Rhodes Cement Company 
Dusty 's Cement Products 
Concrete Batching 
Oriental Concrete Batching 

IIETALLURGICAL INDUSTRY 
PRiriARY nETALS INDUSTRY 
SECONDARY IlETALS INDUSTRY 

Rusty 's Iron Foundry 
Los ten Foundry 

Monkey Brass ilelting Conpany 
Spartan Galvanizing Company 
Ahead Eprging Plant 
Ftii-.h'? Forging Plant ( 
Smithy's Forging Plant 
V/c.verinc Forging Plant 



360 Tons/Day 


1 


300 Tons /Day 


13 


23 Tons /Day 


12 


23 Tons/Day 


27 


8740 Bbls/Day 


27 


9560 Cases/Day 


3 



18000 Feet/Hr 
18000 Feet/Hr 
mOOO Feet/Hr 



660 Gal/Day 
180 Tons/Day 
180 Tons/Day 
480 Tons/Day 



\ 



]600 

JLOOO 

12500 
12500 
3600 
1600 



Tons/Day 
Ton?/ Day 
Bbls/Day 
Bbls/Day 
Ton sy Day 
Tons; /Day 



50 Tons/Dav 
50 Tons /Day 
14 Tons/ Day 
24 Tons/Day 
200 Tons/Day 
200 Tons/Day 
200 Tons/ Day 
200 Tons/ Day 



6 
6 
7 



10 
2 
1 
1 



8 
15 
23 

3 
12 
20 



5 
5 
5 
8 
6 
6 

»% 
It 
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(CONTINUED ON NEXT PAGE) 
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Fi;}ure 5 (coiit.) 



IHDUSTllY 
NUMBER 



11 
12 
13 

38 
21 



INDUSTRY :^M\Z 



FABRICATION IIGTAL PRODUCTS 

Auto Assenbly Able 
Auto Assenbly Baker 
Auto Assembly Charlie 
Tiger Body Assembly 
Peters Water Heaters 



pr.u.nucTiON 

CAPACITY 



/ 



500 Cars/Day 

200 Cars/Day 

100 Cars/Day 

500 Autos/Day 

7Q0 Shells/Day 



LOCATION 
(A.A.) 



4 
4 
6 
3 
7 



PULP AMD PAPER INDUSTRY 
Peoples PUlp Plant 



300 Tons/Day 



29 
40 
30 



SOLVENT EVAPORATION AND GASOLIllE 
liARKETING ^ 

Acme Dry Cleaning 
Spotless Dry Cleaning 
Trojan Dry Cleaning 



800 Lbs/Day 
800 Lbs/Day 
800 Lbs/Day 



4 
1] 
T 



POUER PRODUCTION 
Shear Power Company 



500 IlenaWatts 



r 



REFUSE DISPOSAL 

9 [lumpty Dunp 
10 Flies Dunp 
0 Iluracipal'-Incinorator 



250 Tons/Day 
250 Tons /Day 
200 Tons/Day 



15 
26 
10 
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Figure 9 



PHYSICAL DATA 

CLCAN AIR COMf»OStTfON AT 9rA LCVEL 



cr rtcTs OF air pollutants 







Pffctnt p«r voiwmt 






ro 0'> 


760300 00 i 




20.94 


. 209/»00 00 




.93 


9,300.00 


Cotton Dioitdt 


.0516 


310.00 




.001 D 


J 8 00 


Hettum 




5.2 






\.t 


Krypton 


.OOtj 


1.0 




.00:)0f> 
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o.r5 
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0 Oii 




c-.\ .\ 


0 or 


ArNm.*'* : 
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C 00! 
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Sizes OF AinOOHNE IMPURITIITtt 
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Figure 10 

GENERAL CONTROL SYSTEflS LNFORflATlON FOR APEX 
ESTIMATES FOR TYPICAL SYSTEM'S 



SOURCE TYPE 



TYPE OF 
CONTROL 
SYSTEM 



. INITIAL 
INVESTMENT 
COST 



I CONTROL 
I EFFICIENCV 
I FACTORS 



PARTICULATES 
Power 
Pulp 
Foundry 
Cement 
Foundry 
Hrewery 
Cannery 
Incinerator 



Scrubber+Lime unj , 
Scrubber • j 
Scrubber * [ 
IJaghouses 

Precipitator ^ , 

Baghousc 

Cyclone 

SprayChamber+Cyclonp 



S02 
Povie r 
?owe r 
Pulp 



CO 
Foundry 



NOx 
Power 



SMOKE 
Foundry 
Renderin; 



ODOR 
Pulp 
Pulp 
Foundry 
Rendering 
Brewery 



r 



$10,000,000-20,500,000 
10,000- 500,000 
10,000- 20,000 
50,000- 1,000,000 
60,000- G5,000 
25,000 
30,000 

200,000- 700,000 



15.000- 
70,000- 



T 

T 
i. 

I 

I 

I 

I 

I 95 
I 
I 
I 
I 



87 
90 
80 
95 



94 
75 
75 



- 925 

- 99.9% 

- 86% 

- 99.9% 

- 98% 

- 98% 

- 99% 

- 99% 



Scrubber+Lime Inj . 
Oxidation (Honsanto) 
Scrubber 



10,000,000-20,500,000 
9,000,000-12,000,000 
35,000- 60,000 



T 
I 

I 
I 
I 
I 



70 
87 
85 



80% 
92% 
92% 



Afterburners 



5,000- 



30,000 



T 
I 

I 95 
I 



)o a 



Inj ector 



850,000- 2,600,000 



T 

I 

I 18 
I 



231 



Afterburner 
Afterburner 



1,500- 
2 ,500- 



Oxidation 

Vapor Sphere ti Vent 
Afterburner 
Afterburner 
Afterburner + Dryer 



50,000- 
35.000- 
:.,500- 
2,000- 
100,000- 



3,000 
5,000 



75,000 
60,000 
5,000 
30,000 
180,000 



90 - 95% 
96.- 59.9% 



T 
I 
I 
I 
I 

"I 

I 

I 86 - 
I 97 - 
I 90 - 
I 97 - 
I 90 - 



92^. 

99.9? 

95% 

99.91 

98.45c 
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Pigure 11 

AVERAGE ElllSSIOr: FACTORS FOR HIGKl/AY VEHICLES 
BASED ON nATIOnWIDE STATISTICS- 



CT 
I 



Year T 



CO 
g/mi 



lie 



T 



Exhaust 



g/mi 



Evap . - I NOx 



g/mi 1 g/mi 



_Particulates 
Exhaust I Tires 



g/nfi 



I g/mi 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



S02 
g/mi 



T 
I 

T 
T 



1965 


I 


89 


1970 


I 


78 


1971 


I 


74 


1972 


I 


68 


1973 


I 


62 


1974 


I 


56 


1975 


I 


SO 


1976 


I 


44 


1977 


I 


37 


1978 


I 


31 


1979 


I 


27 


1980 


I 


23 


1990 


I 


12 




I 





9.2 
7.8 
7.2 
6.6 
6.1 
5.5 
5.0 
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Figure 12 



EIIISSION FACTORS FOR LIGHT DUTY VEHICLES (1973)* 

Grans/fiile 



Pollutant 



Gasoline Engines 



Diesel Engines 



Particulates ; 
Exhaust 
Tires 



SO 2 



CO 



:50x 



lie 



0.34 
0.20 



0.13 



19.00 



2.30 



2.70 



0.73 
0.20 



0.63 



1.70 



1.60 



*Refercnce; Con pilation of Air P o 13 ut ant En is s 



mental Protectida Aj^ency ,"TjTri':e of Air Frc,".ran 
971. Including Suppl eracnts 1 .ind 2 Septcp.ber 

bKJC 



0.45 



on Factors . Environ- 

PuLlitation No. AP-42, 
972 rnd July 1973. 
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County./ 
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